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Roles for the Library of llie 
Department ^f Industries, Bengal. 

1« The Library is open from 11 a.m. 6 p.m. except 
on holidays; on Saturdays the Library closes at 2 p.m. 

2. All books in the Library (except books of general 
reference) are available on loan to officers and staff of the 
Department of industries, Bengal, and subordinate offices 
and institutions under the Department. 

3. The borrower can retain a book for not more than 
18 days, provided it is not required for reference at Head 
Office in the meantime. When required for a longer time 
it may, on return, be re-issued if not wanted by another 
reader. 


4. The borrower requiring a book from the Library 
must sign the Issue Register In token of receipt or grant 
a receipt in the prescribed form, according to 
circumstances. 

5. The borrower is fully responsible for lost or 
damage to the book and is required to pay the full ptfoo 
Of it or replace it at his own cost. If the book lost or 
damaged is one of a set or series and the volume dunnot 
be obtained singly the whole set or series must be roplaoed 
by him. 

• 

6. As a rule books are not issued to outsidore^ but 
the Director of Industries at his discretion may aahdion 
the loan of books only to bona fide manufacturers on oondh 
tions to be stated In each case. 

7. Bona hde manufacturers, research students pM 
persons intofested in indigenous industries may oon^t 
b^ks and periodicals in the Library at the netlM hours. 
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The Publishers have long been sensible of the comparative 
unwielAness of the five bulky volumes to which the original 
‘ Workshop Eeceipts ’ has grown during the pfist few years’ 
and therefore the whole work has been put into the hands 
of competent Editors who, by the aid of experts, have tho- 
roughly revised the vast mass of receipts and trade secrets 
embodied therein, and have reduced them to a greater 
regularity and a more accessible alphabeticfil arrangement. 
In the carrying out of this heavy task (for the survey of 
so wide a field is no simple undertaking), they have been 
careful to eliminate all information which was obsolete, to 
submit the remaining matter to exports for atreful revision, 
and to amplify those sections dealing with Handicrafts. 
Due acknowledgment of the sources, of information has 
been made in the text, but the Publishers desire especially 
to express their indebtedness to the Council of the Royal 
Society of Arts for permission to make extracts from their 
invaluable Journal. The Publishers present to the public 
the first volube of the revised work with full confidence 
that those who have used it in the past will find that it 
maintains the standard of sound, common-sense practic- 
ability, by which ‘Workshop Receipts’ has been distin- 
guished for BO many years. 
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AcETYI.KNE IjKJHTINC,. 

THK AUU4N(;KMI..NT of an AC'l-.TYLKNli 
LIGHTINCi INSTALLATFON. 

AciCTyriuNK (vin now bt* uiade (given 
a proper generator) liy a lad or any 
uiiHkiJled j)ei>on, witliout .suj)er\iMion 
and witli no risk ; ainl it can Ik* had at 
a cost that conifKires equally witli gootl 
coal-gfis at atsiul ^d. per 1000 ft. 
for a given candle-power or la'illianey 
t)f illumwiation. This is after allowing 
for w«ir and tmr and interest on out- 
lay. Should the jiresent price of wr- 
bidcgodowii, or should its gas-yielding 
qualities lie incraisod, then mietylene 
will compiire, of course, more favour- 
ably still. 

The present cost of the gas, however, 
is no olistficle to its free adojition, for 
it is in very few country pLw;os that 
coal-gas costs less than 3s. Tm/. ixir 
1000 ft., and in many districts it 
exceeds this greatly. Proliably most 
people would rather piy a little more 
for cfial -gas supplied by a gascomjjany, 
as the trouble of making the acetylene, 
small as it is or should be, is still a 
trouble, and the outlay for the appar- 
atus has to be considered. Therefore 
acetylene is unlikely to disjilace coal- 
gas where the latter exists ; but it is 
already a possible and strong rival to 
coal-gas, if it should Ix! a (question of 
which gas plant shall l)e laid down to 
light a village. For isolated residences 
acetylene has nothing to fejir from coal- 
Its possible rival at this moment 
is petrol. 

As to how acetyleiie compares with 
paraffin oili^n cost, there is much un- 
*certaiuty. One authority puts oil as 


costing double as niuch as ficctylono for 
a gi\cn light, whilst another says oil 
r<tsts little more than half as much. 
There can 1« no doubt of the former 
iKiing correct fora gi\en light, hut it 
is not (|uitc the correct way t<» conifwre 
the t\>o. When oil is useil a coni- 
jKiratively dull light is tditfiined, and 
this is eonsideml sjitisfactory for oil. 
I f an aecty lene plan t is then su hsti tu ted, 
the degree of light givcai by the lamp U 
considered insutliciei it, and a much more 
brilliant effect is looked for and insisted 
on. Then the second authority (|uotod 
comes iieitrer truth ; aiid from imjuiries 
made hy the writer from the users of 
the many acetylene ainninitus he has 
erected, it may l>e stiite'd tliat the 
average of these shows that acetylene 
costs alsmt 20 fiercent. more than oil, 
but a sufierior degree of illumination 
is obtained. Acetylene, however, can 
show a saving of laliour, for the afijwir- 
atuH the writer uses only tekes aliout 
five minutes fier day for recharging-— 
e<|uivalent to the time taken on two 
lamps in wick -trimming and refilling. 
It may also l«e mentionetl tliat the lamp 
room of a large country house is a far 
greater menace to its safety that an 
acetylene generator in its hut outside. 

To give an outline of acetylene gas 
production and consumption for those 
whose experience is limited, the manu- 
facture of the carbide need not be con- 
sidered. The carbide (carbide of cal- 
cium) consists of lime and carbon fused 
together, aud is to be readily purchased 
in any quantities from the different 
factors now stocking it. This carbide 
is a dry, grey material much resembling 
ordinary gjis coke, but is jlenser and 
heavier. While it is kept dry it re- 
B 
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mains unchaiigeil, an<l is j)crfectly safe 
oven if fire should attack it. Tlie 
change comes when water is brought 
in (X)ntact, and the airbide is so sus- 
ceptible to this, and so greedily absorbs 
moisture, that the little water -^pour 
there is iji the atmosphere i^quitft 
sufficient tt) attack it and start gas 
production. It is therefore important 
that carbide Ini kept in air-tight drums, 
or vessels, and these should Ikj kept in 
as dry a f)Liree as possilde in aise of a 
fissure or loose lid. 

When water is bn)ught in contact 
with carlade an immediate change 
occurs. The lime is slakwl, hydrogen 
ga.s is given otl’, and this Ciirries carliou 
with it. In other words the resulting 
gjis is cJirbuT-etted hydrogen, and the 
spcntmaterial leftbehind is slaked lime. 

It will therefore be seen tliat the 
manufactuTO (if this is not too great a 
word) of acetylene gas is simplicity 
itself— either some carbide thrown into 
water, or some water brought to the 
Civrbide. . 

For the details of acetylene genera- 
tion reference should l)e maclc to a 
stamlard work, and for this description 
it may be assumed that a generator is 
chosen and it is nec^essary to fix it. A 
hut or house is prepared to receive it, 
outside the building vvlii{!h is to be 
lighted. The geuonvtor must not be 
fixed in a room or cellar lieneath the 
house. The generator house must be 
very sheltered, or j)referably heated by 
hot water or steam to prevent frost 
attacking the water in the plant. 
Whatever kind of genemling apparatus 
is used, water is in it somewhere, and 
trouble must ensue if this freezes. 
Some consider that a brick-built gen- 
erator house, with the doors lined with 
felt, can be protected by a good sized 
box of fresh horse manure (in which 
fermentation and heat set up). Tlie 
writer lias not had occasion to try 
this, but it sounds feasible. 

Bfavii^ made the necessary water 
. connections to, and the gas connections 
from the generator, it has to l)e con- 
sidered whether the gas shall be 
piprified. In any case, whatever the 


gjis is used for, it should pass through 
water first, and the majority of gen- 
erating %ppjiratus provide for tliis. 
The evolution of the gas is accompanied 
by heat, much the same as when ordi- 
nary (quicklime is slaked, and the gas 
whilst warm carries vapours that can 
well be dispensed with. Condensation 
of these vapours is easily effected by 
1 jjassmg the gas through cold water. 

I The coudensjition of condensible 
vapours, however, is not complete 
purification, and for residence work, or 
I anything other tlian, say, such places 
1 as brick .works or comparatively open 
' factories, a purifier must be used. 
This appliaiice removes thegjiseous im- 
purities which pass unclianged tlwough 
the comhuising process, but which, if 
burneil, cause a haze and an odour 
which cannot be borne in rooms. It 
is fHiculiar that in trying an apparatus 
minus a purifier, there may lie no haze 
or smell for several days ; then there 
comes a liod day, wliich shows how 
necessary the purifier is. It also shows 
tliat some of the carbide is good enough 
to yield a pure gas, and a purifier is 
cliiefly necessary therefore to deal with 
occasional bad pieces or quantities of 
material. 

If a purifier is used, and fully three- 
fourtlis of the works erected need one, 
the gas service is taken from the holder 
directly to it, with perhaps no more 
, than 2 or 3 ft. of pipe between. If 
j there are washers, or water chambers 
j for condensing, in the generating ap- 
j paratu8, the gas would, on leaving the 
! generating chambers, first go through 
these, then proceed to the holder. As 
the gas leaves the holder it next has 
to pass through the purifier, and then 
passes directly to the house. It is 
best not to put the purifier between 
the generator and holder, although at 
first thought it might ^ considered 
correct to do so. A purifier gives best 
results if the gas passes though 
slowly and as regularly as possible. 
This result is best attained on the 
house side of tho holder. If placed 
between generator and folder the 
i gas passes through more in rushes,^ 
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and the general effect is not w) satis- 
factory. 

• The service piping is arrangeJi much 
the same as ordinary gas piping is, 
except that tlie pij)e8 may l>e mucii 
smaller. At the lowest pf»int in the 
piping, usually where tlie gas first 
enters the house there should be a 
Hyphon-lK)x, or some such provision, to 
receive the water that will collect in 
gas pipes. Tliis is an ordinary pro- ! 
vision with any gas-piping system, to 
dispose of “water in the pif)es ”as it is 
called. 


I of coal-gas. In other words it is, as 
’ regards monetivry loss, much more 
I desirable to prevent waste of acetylene 
I than coal-gas. The governor will do 
j this quite satisfactorily. 

I Having described thegeneralarrange- 
I iilfent oJ^lie various appliancses included 
in a complete plant, a sketch, Fig. 1, 
is given to make the description more 
readily understood by those new to the 
work. No shape or form is given to 
the generator, as no particular make 
can Ixj inserted liere. The sketch is 
merely to show the order in which the 



An appliance that should appear in 
all but the smallest installations is a 
“governor” or pressure regulator 
which automatically controls the pres- 
sure of gas in the house services. 

This is of greater advantage with 
acetylene than with coal-gas, as any 
extravagance with the former means 
a greater waste of money than with 
the latter. It takes approximately 
fifteen times the volume of coal-gas 
as it does acetylene to afford a given 
light for a given time, therefore in 
the case of waste, a aertaiu amount 
of acetylene^* say a cubic foot, being 
wasted is equal to losing 15 cubic ft. 


parts come. Tliey need not necessarily 
be in a line, but as a rule they are all 
in the generator house. Quite usually 
the generating cliamberand washer arc 
attached to the gas holder. 

As regards leaks in pipes, a slight 
issue of gas may not be considered any 
more dangerous tlian such a leakage of 
coal-gas, but it represents a greater 
monetary loss. As just stated, if a 
cubic foot of acetylene leaks from a 
fissure in one hour, the cost is equal to 
about fifteen such leaks in coal-gas 
piping. 

Respecting the sizes of gas services, 
the following are those customarily 
B 2 
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used, allow'inj? for the pressure l)einR I 
reduced by the f^overnor. With liigher 1 
pressures, smaller ]>ipes would suffice, [ 
but higher than normal pressures are ' 
distinctly bad in results. i 


Number 
of t foot 
Burners, 

.Size of i 
I'ipe. 

Number 
of* foot 
Huriiure. 

Suzo of ♦ 
Pipe. 


In. 


in. 

2 . 

. \ 

35 . 

• k 

5 . 

. i 

50 . 

■ f 

10 . 

• 8 

70 . 

. 1 

20 . 





Ordinary iron gfis tube is used, also 
(u)inpt) pipe, but the latter would not 
appear in good work. The pifie should 
be given a rise all the way from its 
starting point, or from the syphon-box 
pnwiously alluded to. This is the 
customary provision witliall gas piping 
systems. 

The brackets, pendants and fittings 
can be of ordinary go(Ml quality, but 
thet'e are now s]ieeial fittings being 
mad(! and it is desirable to use them. 
Acetylene is descrilied as a searching 
gjvs, mejuiing that it will find (pass | 
through) a smaller and les.«i important : 
leak than coal-gas ; consetiuently a | 
badly made fitting, or the wear and j 
tear to ordinary fittings, is sooner | 
brought to notice. The special fittings ' 
are made so that they are being per- , 
petually ground in as they are used, I 
and this keeps them sound much ! 
longer. This applies to the wearing ! 
parts, of course — the cocks, bracket [ 
joints, and cup ami ball joints. ' 

JVo fittimfs or tubes or ony other \ 
parts nhoaJd he of copper. Bniss, 
although it is au alloy of copper, may 
be used freely. 

Tlie burners used for acetylene are 
specially inatle for this gas, and they i 
should be kept of one candle-power ; 
or size as far as possible, Ixscause 
burners of different candle-powers . 
require ilifferent pressures of gas ! 
to give the liest results. Burners i 
varying five or even ten candle- I 
power do not show any difference 
to speak of, and this degree of 
varia^on is jiermissihle ; but to liave 
and 50 candle-power burners on the 


same piping must result in one or the 
other lieing le.ss effectiA'^c (W less eco- 
nomusil* than it should Ikj, unless the 
governor is adjusted for the large 
burners and tlie bracket tfips are care- 
fully jul justed for each smaller one. 
It is better in such a case to have 
double burners for the large ones, a 
burner that gives two 2.5 candle-power 
flames. This would reduce the varia- 
tion in size of burners to the per- 
missible limits. 

A f foot burner is the size generally 
used for residence work, or any living 
rooms, and this is the most (lesirable 
size as a rule ; but there remains the 
fact that the larger the burner the 
more economical of gas it is, or perhaps 
it should 1)0 said the more candle-power 
you get per cubic foot of gas burmxl, 

I Therefore, if an insbdlation required 
I a nurnlier of 1 foot burners, then it 
I would l)ft the most economical to use 
these and trust to the bracket taps 
I being regulated for the smaller oncn. 
Or, better still, try and armnge for all 
the small burners to l)e on a scj)arate 
service, and put a separate governor to 
them. 

For ordinary purposes a 25 candle- 
power flame is allowed to eacli 100 
superficial feet of floor space, for light- 
ing living rooms. It will 1)6 noticed 
tliat a 25 candle-power lighting flame, 
not burner, is meiAtionoil, for burners 
vary much iu their rate<l candle-power 
and the candle-power of the flame they 
give. 

When the apparatus is thus com- 
pletcil it has to l)e tested, and this is 
done from the house side of the 
governor, as the test must be of a 
higher pressure tlian the governor 
would allow unless its inner mechan- 
ism were removed. The appliance or 
gauge used for this is os Fig. 2; it 
need not l)e purchased as it can be 
readily made. It is customary to test 
with a pressure of 10 in. of water, apd 
good work should not only bear this 
but much more. After testing, the 
gas can be turned on and the working 
pressure is then fixed by attaching the 
testing apparatus to a bnuiket, and then 
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acljustiuK the weif'lit.-i of the pjovernor i 
until the pressure is olitained there. 

A 2i-iu. pressure gi\es tlie l)eSt results 
with ^ ftK>t hurners, I 
but with Imrners of 
liigher pow er .j-in. 
and 1-in. pressures ' 
are needt*d. i 

Before applying ' 
lights to the burners 
of the completed 
to apfwnatus, it is as 
wt‘ll to make eer- | 
tain that there is 
no air in the ap[)ar- 
atus. Air mixed 
witii the gas is, of , 
course, an explosive ' 
mixture, and this 
should lie discharged 
l)cfore lighting up, 
by allowing pjirt of ' 
the first volume of ! 
gas to waste, to make [ 
sure of all the air i 
Ix-'ing got out of the I 
appimtus. 

Having started the 
generating appara- 
tus, it only remains 
to give the future 
attendant his direc- 
tions as to re-charging. One impor- 
tant thing is to (vaution everyone 
against taking artificial lights to the 
gas house. An electric hand lamp 
w’ould l)e |)ermissible but nothing else. 
No such light should be needed, as re- 
charging can Ikj done in daytime. A 
conspicuous notice of these things 
should be attached to the door of the 
generator house. i 

The store of carbide can be kept in 
the same house as the generator, or 
in* any adjacent dry place. It must ! 
not be kept on or under the building | 
that is lighted, or any insured building. 
In every case the Fire Insurance Com- 
pany must lie apprised, and their rules 
(if they issue any) adhered to. . 

The spent material should he white, 
or very nearly so, %nd odourless. It 
then coriMsts of slaked lime with a 
little excess water, and it may lie usetl 
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for pnirtically any purjiose tliat such 
lime can be lie put to. It may lie use<l 
fur walls, trees, etc. It will not pay, 
however, to attempt to dry it for any 
purpose. If the spent material gives 
ofl anv odour of gas, it shows either 
*hat jifie apparatus does not use up the 
carbide propto ly or tliat the attendant is 
cai cless in re-charging b(;foreitisquite 
ncce.ssary. At the same time there 
are generators made vsith which it is 
difficult to wait until the cai biile is all 
H|H;nl, as this might l)e after dark, 
when re-charging is awkward or im- 
possible, and when the gas is needed tor 
use. Such a generator is not tlie liest 
one to use for private residence work ; 
butif one exists, then when re-charging, 
the attendant has to sort the cojitents 
of the generating chaml)er, picking out 
the pirtially decomjiosed pieces and 
putting them lack with the charge of 
new material. It is not a convenient 
arrangement, yet it. must be done in 
such cases to admit of divylight re- 
charging. With such generator's it is 
difficult to get a sludge odourless and 
free of gas, therefore the spent material 
should lie dumped into a tub or pit 
containing water. (F. l)ye.) 


Acidimetry. 

(See itlnn Alkalimetry.) 

Acidimetry is the “ measuring of 
acids,” or determining the amount of 
free acid in an acidulous liquid. It 
does not indicate the nature of the 
acid, nor whether more than one acid 
is present. Three principal methralH 
are available : (1) The strength of an 
acid solution may be approximately 
detennined by its Iwiling-point ; (2) 
by its specific gravity ; (3) by the 
amount of carlionic acid gas evolved 
&om bicarbonate of soda by a measured 
quantity of the acid liquid. This last 
is perhaps the simplest process, and 
that generally in use. The apparatus 
reijuirwl is show'n in Fig. 3, and may 
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be constructed by the operator. It 
consists of a wide-mouthed flask A, fur- 
nished with a tightly fitting cork, 
through which pass 2 glass tubes c d. 

The tube c termin- 
ates in a bulb B, 
filled with^hlorifle 
of calcium ; the 
bent tube d reaches 
nearly to the bot- 
tom of the flask. 
A carefully weighed 
quantity of pure 
bicarbonate of soda 
is introduced into 
the flask , and cover- 
ed with distilled 
water. This done, 
a small glass test 
tube, containing a 
known volume of 
the acid to be exam- 
ined (which must 
not be BufiScient to 
decompose the 
^ whole of the alkali) 
^ \ is carefully lowered 
I into the flask, in 
V j the position shown. 
j The flask is then 
corked up, and ac- 
curately weighed 
on a delicate bal- 
ance. After this, 
the acid in the test- 
tube is run out upon the alkali by 
causing the tube to slip into a hori- 
sontai position. By this means, a 
part of the alkali, equivalent to the 
amount of real acid in the liquid, 
is decomposed, the carbonic acid gas 
evdved escaping through the bulb-tube 
B ; any moisture which may be carried 
wwards mechanically is absorbed by 
the chloride of calcium, whbso affinity 
for water is well known. When the 
whole of the acid has been neutndised, 
1 ^ the disengagement of gas has ceased , 
air is sacked through the tube B in 
■order to withdraw any gas remaining 
in the flask and tubes. When per- 
lectk cool, the whole apparatus is re- 
.we^h^. The difference between the 
l^wo a/eighings represents the weight 
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of carbonic acid expelled, and from this 
the amount of real acid in the volume 
of liquid operated upon is calculated* 
by multiplying it by the combining 
weight of the acid and dividing the 
product by 44, the combining weight 
of carbonic acid gas. Thus, suppose 
the weight of the apparatus before the 
experiment be 32*855 grm., and after 
the experiment 31*786 grm., the loss 
in weight, *670 grm., represents the 
amount of gas evolved from the bicar- 
bonate of so^ by theLacid (say sulphuric 

acid). Then, = 1 • 27 grm. 

44 

of real sulphuric acid, the amount con- 
tained in the volume of liquid taken for 
experiment. The same method applies 



to the estimation of any acid which 
decomposes carbonates, the oombtntnff 
weight of such add be^|: substituted 
for that of sulphuric acid used in t^ 
above example. 

Another application of the same 
prindple is a m^od devised by fiVe- 
senius and WilL The wparatus is 
shown in fig. 4, and consists pf 2Kmall 
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flasks, A B, A being slightly the larger. 
These are furnished with tightly -fitting 
corks, through each of whicl^pass the 
glass tubes ah c, arranged as shown. 
The flask B is half filled with concen- 
trated sulphuric acid, and in the other 
is placed the acid to be tested, accur- 
ately measured, and, if necessary, 
diluted with water. A test tube is now 
intrOiluced into the flask A, in the same 
nu nner as described in the previous 
case ; this tube contains bicarbonate of 
soda, in quantity more than sufficient 
to neutralise the whole of the acid con- 
tained in the sample. After carefully 
weighing the apparatus, the acid and 
alkdi are allow^ to mix ; carbonic acid 
is evolved, passes through the sul- 
phuric acid in the other flask, being 
thereby thoroughly dried, and escapes 
through the tube a. All eflervescence 
having ceased, air is drawn through the I 
2 flasks by sucking at the extremity 
of the tute a, to remove any traces 
of carlwnic acid remaining behind. 
When quite cool, the apparatus is re- 
weighed, the loss representing the 
amount of carbonic acid disengaged 
from the alkali. The calculation to 
find the total quantity of acid in the 
volume of liquid employed is, of 
course, the same as in the preceding 
example. 

Determining acidity of vin^a/r , — 
This can be done by the neutralisation 
process, which is that of neutralising 
a certain quantity of vin^ar with a 
normal solution of caustic soda. This 
solution containB 40 grm. of pure caus- 
tic soda in 1 litre, or 1 c.c. contains 
•04 grm. of the soda. The strength 
of this can* be checked by titration 
with a normal solution of hydrochloric 
acid. To determine the acidity of 
vinegar, 20 c.c. are measured into a 
beaker. Into this are put a few drops 
of an alcohoUc solution of the indicator 
phenolphthalein. The soda solution 
u added drop by drop (a burette being 
used), the vinegar be^ agitated all 
the time. Immediately there is the 
slightest excess of soda a deep {fink 
oolourvi^benotic^ atwhichmoment 
the addiimn soda solution is stopped 


and the amount used is noted. The 
following calculation will then deter- 
mine the strength of the vinegar; 
1 c.c. of the soda solution (carrying 
•04 grm. of soda) is equal to *06 grm. 
of acetic acid, so that 21 c.c. of the 
i ^form* are needed to neutralise 20 c.c. 
of vmegar. The amount of acid in 
100 pints of vinegar is *06 X 21 X 6 
= 6*3 per cent.; as a rule the acetic 
acid in vinegar is 5 per cent, or a little 
less. 

Standard solutions, acid or alkali . — 
These are solutions of exact known 
strengths. Usually they are ‘ ‘ normal, ” 
but a deci-normal is also used ; the 
latter being one tenth as strong as the 
former ; of hydrochloric acid there are 
36 '5 grm. in one litre of the normal 
solution and one tenth of this amount 
in the deci-normal. To find the 
I strength of an acid or an alkali, a cer- 
tain quantity, say 20 c.c., is measured 
off, then it is titrated with either an 
al^li or acid, using an indicator, 
litmus for example, which changes 
colour as soon as the point of neutra- 
lity is arrived at. The standard solu- 
tion is always added from a burette, 
drop by drop, and when neutralisation 
takes place, the amount of solution 
used is noted, and from this the amount 
of acid or alkali, present in the liquid 
being tested, is calculated. 


Aeratino Agents. 

Eggs. — Eggs, and especially their 
whites, have a peculiar gla^ consis- 
tence. In virtue of this, if eggs be 
present in a mixture, any air incorpo- 
rated with it prior to baking, is' re- 
tained much more tenaciously. Con- 
sequently, when the goods are 
in the oven such air, expanding with 
increase of temperature, increases the 
volume of the articles by its more 
perfect retention, as a result of the 
pecidiar viscous and binding nature 
of the egg-albumen. Another valtud>le 
property of eggs, so far as this effect is 
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concerned, in that of Hetting or copu- 
lation. JuKt an in being lioiled, tho 
egg- matters become solid during the 
act of baking ; as the temperature of 
coagulation is reached tliey begin to 
set, and thus fix thedougli, so to speak, 
in its exjjanded state. The lig^iteni^ 
function of eggs is therefore ^mmed 
up in the statement that they do not 
of themselves evolve or cfiuse the evo- 
lution of gas, butfwsist in its retention 
when develoj)e(l by the exfjansion of 
air, or obtained from any other gaseous 
source. { 

Sour Milk. — Mixed with bicar- 
bonate of soda sour milk forms a use- 
ful aerating agent and in consequence 
is employed in the manufacturing of 
scones and similar goods. The lactic 
acid of the milk reacts on the soda, 
forming sodium lactate, and evolving 
carbon dioxide gas. Owing to the 
varying amounts of acid in the milk 
there is no certainty as to the propor- 
tion of soda required, but if a small 
amount of baking powder be added 
the result will be more certain. 


Albumen. 

Albumen, an oiganic nutritive princi- 
ple, is a constituent of all animal fluids 
and solids. The white of eggs contains 
12 per cent, of albumen, and the fluid 
portion of blood [serum] 7 per cent. 
It occurs also in the flesh, in the brain, 
and more or less in all serous fluids. 
Fibrin also may be regarded as coagu- 
lated albumen. It occurs in the vege- 
table kingdom, in the sap or juice of 
many plants, such as the potato, 
turnip, carrot, cabbage, in the green 
stem of peas, in the seeds of the cereal 
grasses, and in many nuts. 

There are two m^iflcations of albu- 
men, soluble and insoluble. The 
former occurs in the animal body, but 
the insoluble modification may rmdily 
' bh from it by the action of 

Im, 'lUis property of becoming in- 


soluble, or “coagulating,” as it is 
termed, by the action of heat, is especi- 
ally characteristic of tliis substance, * 
and constitutes its chief value for tech- 
nical applications. 

Albumen coubiins carbon, hydrogen, 
oxygen, and nitrogen, together with 
traces of sulphur and phosphorus. Its 
chemical composition is : — 


Carlxin . . 

Per cent. 

. . . 53-3 

Hydrogen . 

... 7*1 

Oxygen . . 

. . . 22*1 

Nitrogen 

. . . 15-7 

Sulphur . 

... 1-8 

Phosphorus . 

. . . trace 


100-0 


Animal albumen is always associated 
with certain inorganic salts and free 
soda. It exists in the animal body in 
solution, in the form of an alkaline al- 
buminate. If the white of eggs, or 
the serum of blood, or any animal 
liquid containing albumen, be inciner- 
ated, the residue is chiefly carbonate of 
soda. This alkali may readily be 
removed, and the albumen rendered 
insoluble, or coagulated, by the action 
of heat. Exposed to a gentle heat, 
soluble albumen gives off a peculiar, 
characteristic odour. It can be dried 
at 104® F. (40° C.) without being ren- 
dered insoluble, and in this form is 
usually met with in commerce. On 
raising the heat to 130° F. (64° C.), 
white fibres of insoluble albumen begin 
toappear ; at 160°F. (70° C.) it becomes 
a solid, jelly-like mass ; and at 212® F. 
(100® C.) it dries up, turning yellow 
and brittle, like horn. When in this 
condition, 6 times its weight of water 
will redissolve it, bringing it once more 
to its orighial consistence. The only 
change which the albumen undergoes 
during the process of coagulation is the 
removal, by the hot water, of the 
alkali and soluble salts. Its chemical 
composition remains the same through- 
out. 

^ Albumen of good quality is recog- 
nized by its trilisparency when in 
flakes, its fl^Tour not*b»ng. die- 
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agreeable, and by having no odour of 
putrefaction. (Constantly stirred in 
• cold water, it should dissolve «ntirely. 
For practical purposes, it is best dis- 
solved in warm water, at a maximum 
temperature of 113'’ to 122'’ F. (46° to 
50° C.). The albumen should be added 
gradually, and the litiuid constantly 
stirred. The water should on no 
account be added to the albumen. 
The liquid, after straining through a | 
fine silk sieve, is usually mixed with a | 
small proportion of ammonia, turpen- 
tine-oil, etc., in order to prevent froth- j 
ing, and make it work smoothly. 
Turpentine also tends to prevent 
putrefaction, hut an addition of about 
1 per cent, of arsenious oxide is said to 
be the best preservative. Commercial 
albumen is very liable to adulteration 
(especially the dearer egg-albumen) 
with gum-arabic, dextrine, flour, sugar, 
etc. 

Blood-albumen occurs in com- 
merce in various forms. The lowest 
quality is packed in casks in the liquid 
state, and consists merely of blood 
wliich has been defibrinated by wliip- 
ping. The purer forms of blood- 
albumen are prepared from the blood 
of slaughtenid animals, which after 
coagulation, is filtered : 5 oxen or 20 
sheep, or 34 calves are said to yield 
the same quantity of diy albumen — 
viz. 2 lb. In producing blood-albumen 
for commerce, the objects borne in 
mind are the attainment of a substance 
whose solution is free from colour, 
possesses perfect coagulation, and 
which is cheap. The superior price of i 
^-albumen W led to various attempts | 
to prepare a blood-albumen of a similar ^ 
whateuess and quality. In these at- i 
tempts, animal charcoal, incipient co- | 
agulation, air rendered ozonic by means I 
of electric induction, have severally 
been employed, but none proved ca- ! 
pable of producing an albumen at all 
comparable in value to ^g-albumen. 

The manufacture of blood-albumen 
is largely carried on in this country of 
recent years, and^ the subject of 
some into^ting remarks from Br.Bal- 
lard^ especially with r^rd to the 


noxious effluvia arising from it. The 
trade consists in the sei^iatidn of the 
serum from the blood-clot, and the 
drying of the former into transparent 
flakes of a reddish-yellow colour, but 
vaiying in depth of colour according to 
the quality of the serum from wluch 
they are made. Blood-clot is abso- 
lutely worthless for the purposes of this 
trade if it be not fresh. The more re- 
cently the blood has coagulated, the 
more valuable it is for albumen mak- 
ing. Hence the bloofl-albumen mak- 
ers effect arrangements for the speedy 
collection of blood from butchers and 
town abattoirs, and it is dealt with 
immediately on its arrival at the works. 
Sometimes the first process, that of 
separation of the serum from the 
clot, is carried on in some part of a 
public aliattoir. The serum is, in such 
cases, sent away in casks to the estab- 
lishments, where it is dried. 

The blood arrives in the shallow’ 
iron vessels in which it is caught from 
slaughtered animals, or in casks. The 
clot is immediately taken out and care- 
fully sliced (when it arrives in shallow 
vessels it is sliced before removal from 
them), and the slices are arranged 
upon iron strainers, each wdth a pan 
beneath, to receive the serum which 
flows out as the clot continues to con- 
tract spontaneously. The season of 
the year governs the time during 
which this draining is prolonged. In 
summer it is continued for about 12 
hours, but in winter for 18 or 24 
hours. The strainers, each with its 
pan beneath, are arranged on racks in 
a building which is so constructed as 
to be kept as' cool as ^ ussible. It is 
also important that the building 
should in such a locality as to be 
free from vibration caused by the pas- 
sage of heavy vehicles or railway 
trains. From the pans, the serum is, 
in the best works, tnmsfeiTed into a 
settling tank, where it remams alxmt 
2 days until all the red colouring mat- 
ters, etc., which may be in suspension 
have been depmited. At some works, 
where an inferior article is made, the 
highly-coloured serum which comes 
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with the clot in the caBks is dried^ and 
after the clot has been drained, it is put 
into a cask (from which the head has 
been taken out) to separate the bulk 
still further, and the dark serum which 
exudes is run off for use. 

About 25 to 30 per cent. «f serum 
is thus obtained from ox-blood, and 
this raw material can be manufactured 
into either the so-called “natural” 
albumen, without gloss, or the “ pat- 
ent ” glossy albumen. 

In making natural albumen, | lb. of 
oil of turpentine is added to 100 lb. of 
serum, and the whole is whipped for 
an hour with apparatus similar to the 
dasher of an old-fashioned chum. The 
turpentine not only bleaches the 
semm and extracts the grease, but also 
helps to preserve it. It is allowed 24 
to 36 hours to settle, when the clear 
serum is drawn off from the sediment. 
The drying is done in japanned iron 
dishes 1 ft. long, 6 in. wide, and | in. 
deep. The temperature is at first 
about 122° K., and is raised to nearly 
136° F. (57° C.) for 2 hours, after which 
it is allowed to fall to 118° or 120° F. 
(48° to 49° C.). The drying ocoupi^ 
about 36 hours. 

The manufacture of “ patent ” albu- 
men diff'ers from the above in the use 
of acids. To 100 lb. of serum are added 
7 dr. sulphuric acid, mixed with 6^ ox. 
ooncentrated acetic acid, and 6 lb. 
water ; J lb. oil of turpentine is next 
mixed with it, and the compound is 
whipped for an hour. After settling 
for a day or more, the clear liquid is 
poured off, neutr^ised with ammonia, 
and dried as before. About 10 lb. of 
serum will yield 1 lb. of dried blood- 
albumen. 

Both these preparations are called 
“ primary ” products, as distinguished 
from the “ secondwy ” and “ tertiary ” 
products obtained firom the residues 
left in the dishes after the drawing off 
of the pure serum and from the clot on 
the sieves. The albumen from the 
last-named source is, of course, of very 
inferior quality, but is largely used in 
aiugur reding. 

I llie WbUrlmown faint odour of blood 


always pervades an establishment of 
this kind, and is especially marked in 
the dqying chamber ; but it does noa 
pass beyond it in any such way as to 
cause a nuisance, unless the manufac- 
tory be very badly conducted. The 
two ordinary sources of nuisance from 
blood-albumen works consist : (1) In 
the effluvia of putrid blood arising from 
the exhausted clots retained on the 
premises prior to removal. (2) In the 
general disagreeable faint smell pro- 
ceeding fronf the yard premises, especi- 
ally when due cleanliness is not ob- 
served. (3) In effluvia from other and 
further processes, such as blood-boiling 
or blood-manure making, carried on 
upon the premises. As to the remedies 
for nuisances, Dr. Ballard observes : (1) 
It is a practice in some works to throw 
the exhausted clot into a clot-bin, 
where it is left until removal. But 
now, in the best works,- the clots are 
at once put into moderately sized casks, 
through a sufflciently large opening at 
one end, which, when the cask is full, 
is closely fostened down with a cover 
secured by screws. (2) Such works as 
these require to be conducted in a 
very cletuJy manner. The yard should 
be well paved with stone, set so that 
no water^may lodge upon it, and so 
that any offensive liquids t^t may 
reach it may not form pools, but flow 
readily away to the drain inlet. It 
should be kept at all times well swept 
up, and should be daily washed down 
with water. The separation room and 
the room in which the clots are sliced, 
when very near inhabited houses, 
should be closed in on all sides, and 
ventilated at the roof, as recommended 
for slaughter-houses, and th^ should 
be well and evenly paved. The beet 
kind of pavement for such a room is 
one of cement. Flagstonee fu^ apt to 
crack or loosen, and the pavement to 
become uneven, and thus liable to re- 
tain pools of liquid matters, or to ^ 
insinuation of these liqm^ betwMn 
and beneath the atones. Nothii^ can 
be more objeot[<^ble than a wooden 
floor. The floow should bnfrequently 
scrubbed and cleaned, alTtbe vessels 
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and implements used ought to be regu* 
larly cleansed, and the whole interior 
of the buildings periodically lime- 
whited. The vapours from the drying 
chambers should be discharged at an 
elevation greater than that of adjoin- 
ing houses. 

A. H. Allen states that the qualities 
of blood-albumen as made by the lead- 
ing firms are “refined,” “prime,” 
“No. 1,” “No. 2,” and “black.” 
“ Befined ” is made from highly recti- 
fied serum, and is of a dirty-yellow 
colour ; like “prime,” it is employed as 
a mordant for printing delicate colours. 
“ No. 1 ” is darker-coloured and of less 
value, though suitable for all ordinary 
printing purposes. “ No. 2 ” is made 
from the second drainings of the serum, 
which, after the clear top serum has 
been siphoned off, is more or less tinged 
with red, and consequently only fit for 
printing dark colours ; as a rule it 
also contains some insoluble matter, 
which is objectionable. “ Black albu- 
men " or dned blood is obtained from 
the last portions of serum, and is 
almost bl^k in colour. It is not used 
in calico printing, but finds applications 
in sugar fining, and Turkey red dye- 

C. T. Kingzett has patentM a process 
of bleach!^ blood-albumen, and at 
the same time preserving it from 
putrefaction, by aerial oxidation of 
certain hydro-carbons in the prince 
of the albuminous solution to be 
bleached at a temperature below the 
coagulahle point, ^us, if turpentine 
be employ^, peroxide of hydrin is 
formed on the one hand (and this 
bleaches the albumen), wMe other 
substances are simultaneously pro- 
duced in sufficient quantity to pre- 
serve the mass from putrefactive 
decomposition. This process has been 
worked on serum and dark-colou^ 
scales, producing solutions containing 
2 to 4 lb. of alb^en per gallon. The 
existence d the salts present in serum 
does not interfere with its photo- 
grwhic a{mlicatioD% 

E^g-4lbumen. — Albumen may 
be prepared in a pure state from whit« 


of eggs, by the following method : 
The white of eggs is beaten up well 
with water and filtered. Tothemtrate 
is added a small quantity of sub-a(»tate 
of lead, in order to remove the mineral 
substances. The whole of the albumen 
4s no# precipitated as albuminate of 
lead. This is stirred up with water, 
and carbonic acid gas is passed through, 
by which the albuminate of lead is 
decomposed ; carbonate of lead is pre- 
cipitated, and the albumen remains in 
solution. The carbonate of lead is now 
filtered off through paper which has 
been washed with dilute acid. Traces 
of lead still remain, and to remove 
these the filtrate is treated with a few 
drops of aqueous sulphuretted hydro- 
gen, and gently heated. The first 
flocks of albumen which appear, retain 
the whole of the lead as sulphide. 
This is filtered off, and the filtrate 
evaporated gently in a basin, the resi- 
due consisting of pure soluble albu- 
men. 

The yolks of the eggs are mostly used 
in the preparation of glove-leather, 
sometimes under the name of “egg- 
oil.” 

In preparing egg-albumen there is 
considerable (hfficulty in completely 
separating the white from the yolk. 
Campe recommends that the whites 
should be refined by whipping up with 
oil of turpentine and a trace of acetic 
acid, and allowing the whole to stand 
for ^ to 86 hours, when the oil floats 
on the surface, and carries impurities 
with it. From a pecuniary point of 
view, this process does not appear 
to be advantageous, at least not in 
Moravia, Silesia, and Saxony. 

An important condition in the pro- 
duction of albumen from eggs is the 
possibility of easily disposing of the 
yolk. Since this cannot always be 
done in the neighbourhood of albumen 
factories, and as transporting the ma- 
terial to a distance is apt to produce 
decomposition, it is necessary to add 
to it some antiseptic substance. 
CamM finds a solution of soda arsenate 
in glycerine, to which some salt is 
add^, best suited for the purpose. 
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Carbolic acid, soda hj-poaulphite, etc., 
have been more or less successfully 
tried, but found objectionable on the 
part of tanners and glovers, who are 
the chief consumers of yolk of egg. 
The former imparts to the leather its 
penetrating smell, the latter ploduces 
stains. 

Fish-albumen is not unknown in 
the market, and may be recognised by 
its fishy odour. Hilman s process for 
preparing it is as follows : The crushed 
spawn is macerated in sufficient water 
to dissolve out the albumen. The albu- 
minous water is separated by filter 
press, and evaporated in a vacuum-pan 
nearly to dryness. Tlie thickened mass 
is then dried on drying floors, salicylic 
acid, in the proportion of 1 to 20, 
being added as a preservative. There 
are difficulties in the way of freeing 
fish -albumen from accompanying 8ul> 
stances, which reduce its value. 

Vegetable-albumen is most 
easily prepared from potatoes, by cut- 
ting them into slices, covering them with 
very dilute sulphuric acid (2 per cent.), 
leaving them 24 hours, then adding 
fresh potatoes and repeating the opera- 
tion once more, afterwards neutralising , 
with potash and boiling, A consider- 
able quantity of albumen is then de- 
posit^ in tUck white flocks. It can 
also be made from wheat-flour and 
from oleadnous seeds. Kingzett's and i 
Portheim 8 processes, briefly alluded to 
under ** Blood-albumen," are equally 
applicable to gluten, the protein of 
worts, etc. The latter inventor takes 
100 lb. of the albuminous matter, 
ground up and washed with water, and 
dissolves it in 200 to 250 lb. of water, 
in which has been previously dissolved 
4 lb. of caustic so^ or pota^ at 194® 
to 212® F. (90® to 100® C.). To the 
solution thus prepared he adds 4 per 
cent, of a solution containing 40 per 
cent, of glycero-sulphate or glycero- 
phosphate of calcium, or 4 per c»nt. 
of ^ mixture of calcic chloride and an 
alkaline salt of citiic, tartaric, ormeta- 
;phoi4?|MKc tMzid. The mixtures are 
^**aQBled " in the usual way. 

Albumen in powder.— If blood 


serum, or white of egg, is exposed in 
thin layers, and a current of dry air 
passed bver it, it will become a solid • 
transparent substance like horn. It will 
keep well in this state, or it may be 
reduced to powder and stored in 
bottles. 

For use in photography, 3 teaspoon- 
fuls of cold water added to every 
^ teaspoonful of powder represent the 
normal consistence of egg albumen. 

I Preserving Albumen. — It is 
I often required to keep fresh white 
I of egg for a considerable time ready 
j for use. Oil of cloves or salicylic 
' acid will do tliis for a moderate time, 

, but for proper preservation a poison- 
ous substance must be resorted to, 
and of these carbolic acid is best. 

According to Berg’s process for pre- 
serving egg-albumen for photographej-s, 
the whites, separated from the yolks, 
are evaporated to dryness in zinc or 
porcelain basins, at a temperature of 
113° F. (46° C.), the oj)eration being 
conduct^ in vacuoy to hasten the 
evaporation. The solid albumen tlius 
obtained is reduced to powder, which, 
if kept perfectly dry, may be pre- 
served for a long time without altera- 
tion, and is applicable to all ordinary 
purposes. 

Kestoring Insoluble Albu- 
men. — According to Wagner and Witz, 
albumen which has been coagulated 
(rendered insoluble) may be restored 
to the soluble (coagulable) state by 
I means of treatment with pepsin. By 
Wagner’s plan 12 to 13 oz. of insoluble 
albumen are placed in contact with 
1 oz. of calf’s stomach, cut into little 
pieces, and distributed through 1} 
pints of water, previously treated with 
I oz. concentrated hydrochloric add, 
and having a temperature of 100° F. 
(37 J®C.). After 24 to 36 hours’ stand- 
ing , the whole is passed through afine 
sieve, and the filtrate neutralised 
with ammonia. 

Witz uses sheep’s stomach, and over 
4 oz. of dry insoluble albumen to If 
pints of addifleA water, digesting for 
40 hours at a temperatupe of 95® to 
104® F. (36® to 40° C.), whereby about 
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half the albumen goes into solution. 
This portion is removed by filtration, 
•and the insoluble residue is again 
treated in the same manner to yield a 
second portion of soluble albumen. 
Pigs’ atomaclis are even more active 
than sheep’s. The solution of albumen 
obtained by Witz is odourless and 
colourless, and, after the neutralisa> 
tion with ammonia, coagulable either 
by heat or alcohol. More, it does not 
gelatinise, even after long standing. 
The addition of the hydrochloric acid 
is essential to success with the pepsin 
processes. Indeed, dilute hydrochlo- 
ric acid (1 part of 1 ■ 169 sp. gr. in 100 
water) alone, at a temperature of 
100° F. (38° C.), after some days effects 
the solution of insoluble albumen, 
affording a solution which will coagu- 
late on lulling. 


— »e3*C4<— 

Alcohol. 

{See also Distilling Spirit, 
Evapomatino, Perfumes, Etc.) 

The following matter will be found to 
deal with the general subject of alco- 
hol, so far as the space will admit, 
while further information will be 
found under the sub-heading of Spirit 
in the subject entitled Distilling. The 
purposes to which alcohol aire now put 
are very varied and great in number, 
while it may be estimated that the 
“ denaturing ” of alcohol, making it 
into what is commonly known as 
Methylated Spirit, has given a stimulus 
to distilling that can only described 
as enormous. As will be seen. Methy- 
lated Spirit, is simply alcohol which 
has had a substance added that gives 
it a disagreeable odour and flavour, 
malting it unfit to drink, though re- 
maining alcohol in all other respects. 
The important effect of this is that the 
spirit then is no longer subject to the 
heavy excise duty th^alcohol hasother- 
wisetobeir. With this duty added the 
cost of alcohol prohibits its use for the 


great number of purposes to which the 
denatured or methylated spirit is put. 
As a motive power or an illuminant 
for instance the taxed alcohol has a 
prohibitive price, but minus the tax 
the spirit is of growing commercial or 
rather industrial importance. Methy- 
lated spmt, it may be added, derives 
its name from the fact that the alcohol 
of sugar (ethyl alcohol) is usually con- 
verted by the addition of a small per- 
centage of the alcohol of wood {methyl 
alcohol). Although alcohols of other 
names and having different chemical 
formulae can be producetl from many 
vegetable, and some other substances, 
the two named above are those which 
chiefly concern the distiller. Alcohol 
does not occur in nature, but is the 
product of the decomposition of glu- 
cose [uncrystallisable sugar], which, 
under the influence of certain nitro- 
genous substances called “ferments,” 
is split up into alcohol and carbonic 
anhydride, the latter being evolved in 
the form of a gas, while the former re- 
mains behind mixed with water, from 
which it is separated by distillation. 
All substances containing sugar, or 
substances which can be converted 
into sugar (e.g. starch), are “alcoholis- 
able,” or capable of yielding alcohol. 
The manufacture of alcohol on a com- 
mercial scale is too large a subject for 
discussion h^, and may best 1^ stud- 
ied in such works as Spons’ Encyclo- 
jMedia (pp. 192-229), but the chief 
varieties deserve a brief notice. In 
all cases (except caustic alcohol) the 
same operations have to be carried out, 
viz. (1) fermentation, to convert the 
glucose into alcohol; (2) distillation, 
to separate the water and alcohol; (3) 
and these are followed by rectification. 
Fermentation and disti^tionare de- 
scribed in another section, but rectifi- 
cation will be discussed at the end of 
the present article. 

Caustic-alcohol.—This term is 
commonly applied to sodium ethylate, 
a product formed by the decomposition 
of absolute alcohol with puie metallic 
sodium, the chemical formula being 
CjHf . NaO, or alcohol which has had 
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me atom of its hydrogen replaced by 
me of Bodium. 

Dr. Richardson gives the following 
iirections for preparing a solution of 
bhe proper strength for use : Place ^ 
1 oz. of absolute alcohol in a 2-oz. test 
tube surrounded by a water-b^^ih at, 
!i0® F. (10° C.) ; add sodium in small 
pieces to the alcohol so long as gas is 
jiven off ; then raise the temperature 
af the bath to 100° F. (38° C.), and 
idd more sodium so long as it continues 
to dissolve ; lastly, cool to 50° F. 
( 10 ° G.) wid add A oz. more absolute 
iloohol. There are several obvious ob* 
jections to this method, in the time 
occupied, the long exposure to the air 
of such hygroscopic bodies, and the 
vaiying strength of the product. To 
remedy these, Dr. L. H. Smith pro- 
poses that the solution be made from 
s weighed amount of sodium, with as 
little exposure as possible. He finds 
the average weight of sodium used for 
making 23 c.c. to be 0*635 grm., form- 
ing 1*877 grm. of sodium ethylate; 
tl^ dissolved in 20 c.c. of alcohol 
would give a solution containing 9 * 385 
per cent. To make a 10 per cent, 
(nearly) solution would need 0 * 68 grm. 
sodiiun for 20 o.c. absolute alcohol, 
and 2*01 grm. of the ethylate in 20 c.c. 
Dr. Smith prepares a solution of 10*05 
per cent, strength as follows ; 20 c.c. 
of absolute alcohol are placed in a test- 
tube, cloaed with a perforated cork, in- 
to which a small tube drawn to a fine 
point has been inserted ; the test-tube 
IB placed in a bath of ice- water ; 0*68 

n . of sodium is weighed out, cut into 
sees, and immediately replaced in 
the hydrocarbon oil in which it is 


and kept from the light. (Pbarm. 
Journ.) 

Fruk-alcohol. — The most im- 
portant juicy fruit (cereals or grain will 
I be separately considered) affording alco- 
I hoi is undoubtedly the grape. For 
this purpose the just ripe unbruised 
! grapes in bunches, u'e crushed in per- 
i forated boxes, and the exuding juice 
j is collected in vats. The juice and the 
j refuse (“ marc ”)are fermented either 
j separately or together. The resulting 
i alcoholic liquid is distilled to afford 
; genuine brandy or wine alcohol. 

! Among other fruits that have been 
similarly utilised are apricots, cherries, 

I peaches, currants, gooseberries, rasp- 
' berries, strawberries, and figs. Acorns, 

I freed from the shells, finely ground, 
I mashed with malt, and allowed to fer- 
i ment, yield an alcohol said to be equal 
to that from grain. Horse chestnuts 
I might be turned to a similar useful 
account. 

Ghrain-alcohol. — The cereals con- 
tain an amylaceous (starchy) substance, 
which under the influence of diastase 
is converted into fermentable sugar. 
The following table shows the possible 
yields from difRsrent grains 


100 lb. rice give . 

Pints pure 
aloubol. 

. 24J 

„ wheat „ . 

. 22J 

.) rye » • 

. m 

„ barley „ . 

• 

,, buckwheat „ . 

. i7i 

„ maize „ . 

. 17J 

„ oats „ . 

. 16^ 


Bice, maize, wheat, soighum, and rye 
are most largely used; barley and 


kept ; one piece of the sodium is 
mu(k]y dried of the oil, dropped into 
^ aloohol, and the cork replaced in 
the teet-tube. It rapidly dissolves, 
when the second piece is added, and 
finally the third, observing as the 
solutaon becomes stronger and the re- 
action >lower, the test-tube is removed 
jhpm the bath at intervals, toadlow the 
lijfl^peratare to true, and hasten the 
f finished solution is im- 
ictosferred to-small bottles 


buckwheat are added in some propor- 
tions ; oats are too dear to em- 
ployed for any purpose but lending an 
aroma to the product of other grains. 

The processes neoessaiy to prepare 
grain lor fermentation are : — 

(1) Steeping in water for 80 to 40 
hours, or until the grains yield readily 
when crushed between the fin^rs. 

(2) Oeormination, spreading the 
dr^ed grain in on the n^nred 
floors of a " malfhouse/* kept at o^° F. 
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(12® C.) ; here it heats, and soon begins 
to germinate (“ growout ”), this opera- 
fSon .being finished when the rdbtlets 
have attained | the length of the 
grains, which may require 8 to 15 
days. Care is needed in regulating 
the temperature, and the mass wants 
turning eveiy 6 to 8 hours before 
germination, and every 3 lo 6 hours 
^terwards, the temperature of the 
grain being kept at 69° to 61° F. (16° 
to 16° C.). 

(3) Drying the germinated grain 
(“ malt *’) in layers of about 12 in. in 
a "kiln ” at a temperature commenc- 
ing at 96° F. (36° C.), rising to 131° 
to 140° F. (55°to 60*^ C.)„and finishing 
at 176° to 194° F. (80° to 90° C.). 

(4) Grinding more or less finely. 

(6) Mashing the malt and unmalted 

grain with water at 96° to 100° F. (36° 
to 38° C.), to liberate the saccharine 
fermentable matters from the starch of 
the unmalted grain the action of 
the diastase generated in the germina- 
tion of the i^t. 

(6) Infusion of the mass by adding 
boiling water till the temperature 
reaches 140° to 168° F, (60° to 70° C.), 
then allowing to stand for 4 hours vdth 
the heat never below 122° F. (60° C.), 
to convert the liberated sta^h into 
glucose. 

(7) Fermentation of the “ wash,” 
previously cooled down to 68° to 79° F. 
(20° to 26° C.), in covered vats, by 
adding about 10} pints of liquid or 
71b. of diy brewer's yeast for every 260 
lb. of grain used, and leaving for 4 or 
6 days. 

Grain alcohols are chiefly represented 
by ^ and whiskey. 

MolaMes<-ldcolio]|| — Bich mo- 
lasses (the impure ttttoystalliBable 
sugary product separiited from raw 
sugars by the process of refining) con- 
as much as 50 per cent, of sugar. 
The drainings and BkiinTningH obtuned 
on cane estates in the preparation of 
sugar aremcluded under thesameterm. 
'When diluted with water, fermentation 
sets in ratudly. Moln^ from beet- 
sugars are sp^y alkaline, and first 
no^ addifioation, about 4} lb. of oon- 


I centrated sulphuric acid being added to 
I each 22 gal. of molasses, previously 
diluted with 8 to 10 volumes of water. 
Fermentation is hastened by the aid of 
a little brewer's yeast, or other natural 
ferment ; it begins in 8 to 10 hours and 
lasts over 60. 

Cane-molasses alcohol is familiar as 
rum, while the beet-molasses article is 
generally rectified down to almost pure 
spirit. 

Beet-sugar molasses as it comes 
from the sugar house may contain from 
30 to 46 per cent, of sugar, and water 
should added and stirred in (ly 
hand, though usually by a machine) 
to a concentration of 16 to 18 per cent, 
of sugar. The density of the liquid is 
1*060 or 6° to 8° B. To each 1000 gal. 
of wash add 1 gal. of strong sulphuric 
acid and 10 lb. sulphate of ammonia 
to neutralise alkaline carbonates (which 
otherwise retard fermentation) and to 
obtain vigorous fermentation. 

The yeast used for fermentation is 
prepar^ from malt or grain as concen- 
trated as possible. The "pitching” 
temperature of the wash varies with 
its strength, but for general purposes 
81° to 83° F.. is best. Fermentation 
commences at F., and for strong 
washes as high as 90° F. is sometimes 
kept. About 82° F. is usually mopt 
conducive to the growth of yeast. 
With large vats the temperature some- 
times rises quickly, and on this account 
it is customary for a pipe (x>il to be 
provided in the bottom, through which 
cold water can be nm. 

Cane Sugar molasses, together with 
the "skimmings,” the washing of 
the pans, precipitates, etc. are all used 
'^or making alcohol, practically the 
whole of which goes to produce rum. 
The first process is .that of clari- 
fying the mixture |»«vious to its 
fermentation. This is petformed in a 
leaden receiver holding about 800 to 
400 ral. When the clarification is 
oom^te, the clear liquor is run into 
the fermenting vat, and there mixed 
with WO or 200 gal. of water (hot, if 
possible), and well stirred. The mix- 
ture is then left to ferment The 
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great object that the distiller has in 
view in conducting the fermentation 
is to obtain the largest possible amount 
of spirit that the sugar employed will 
yield, and to take care that the loss by 
evaporation or acetification is reduced 
to a minimum. In order to insure 
this, the following course should be 
adopted. The room in which the pro- 
cess is carried on must be kept as cool 
as it is possible in a tropical climate ; 
say, .75° to 80° F. If the fermenting 
vat has a capacity of 1000 gal. the 
proportions of the different liquors 
run in would l)e 200 gal. of well- 
clarified skiinmings, 50 gal. of molasses, 
and 100 gal. of clear dunder*; they 
should be well mixed together. Fer- 
mentation speedily sets in, and 50 
more gal. of molasses are then to be 
added, together with 200 gal. of water. 
When fermentation is thoroughly estab- 
lished a further 400 gal. of dunder 
may be run in, and the whole well 
stirred up. Any scum thrown up 
during the process is immediately 
skimmed oflf. The temperature of the 
mass rises gradually until about 4° or 
5° above that of the room itself. 
Should it rise too high, the ne-xt vat 
must be set up with more dunder and 
less water ; if it keeps very low, and 
the action is sluggish, less must be 
used next time. No fermenting prin- 
ciple besides the gluten contain^ in 
the wash is required. The process 
usually occupies 8 or 10 days, but it 
may lasf'muoh longer. Sugar planters 
are accustomed to expect 1 gal. of proof 
rum for every gd. of molassesemployed. 
On the supposition that ordinary mo- 
lasses contains 65 parts of sugar, 32 
parts of water, and 3 parts of organic 
matter and salts, and that, by careful 

• Dander In tbe liquor, or * wub." as It ie 
teroied, d«prlvf>d by distillation of Its alcohol, 
and mneh oonoentmted by the boiling It has 
besasiibMed to; whereby the substances K 
nontslos. ss'^nten, Runi, oils, eta, have be- 
Qonte, Him repeated boilings, so concentrated 
■id to tender the Hqnld msas a highly aro- 
this state it oonUlns 
: at i«m fit . the' elements necessary for 
«e that, on the addition of 
sui^Mtbat process speedily 


fermentation and distillation, 38 parts 
of absolute alcohol may be obtained, we 
may th#n reckon upon 33 lb. of spirit, 
or about 4 gal. , which is a yield of about 
5| gal. of rum, 38 per cent, over- 
proof, from 100 lb. of such molasses. 

The following process is described 
in Deerr’s work on “ Sugar and Sugar 
Cane — 

“ In Mjturitius a more complicated 
process is used ; a barrel of about 50 
gal. capacity is partly filled with mo- 
lasses and water of density 1*10 and 
allowed to spontaneously ferment ; 
sometimes a handful of oats or rice is 
placed in this preliminary fermenta- 
tion. When attenuation is nearly 
complete more molasses is addetl 
until the contents of the cask are 
again of density 1*10 and again 
allowed to ferment. This process is 
repeated a third time ; the contents 
of the barrel are then distributed 
between three or four tanks holding 
each about 500 gal. of wash of density 
1*10, and 12 hours after fermentation 
has started here, one of these is used 
to * pitch ’ a tank of about 8000 gal. 
capacity ; a few gal. are left in the 
pitching tanks, wUch are again filled 
up with wash of density 1*10 and the 
process repeated until the attenuations 
fall off, when a fresh start is made. 
This process is very similar to what 
obtains in modem distilleries, save 
that the initial fermentation is ad- 
ventitious. ” 

MOBS-alcohol.—Large quantities 
of alcohol are distilled in Sv^en and 
Russia from reindeer moss {CLadonia 
{Oerumyoe] rangiferina) and Iceland 
moss {Cetroria idandioa). The yield 
is said to he as great as from good grain, 
while the supply of material is abun- 
dant and cheap. 

Boot-alcottol. — A number 
roots and tube^^ including beet, po- 
tatoes, carrots, turnips, asphodel, miKl- 
der, and chiooiy, have hem availed Olf* 
for the manu^ture of aloohol, thH 
‘ most important being beets and pota- 
! toes. 

Beetif contain about lt)|iper cent, 
of sugar, which cam be convened into 
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alcohol in several ways, chiefly : (1) 
rasping and pressing the roots and fer* 
•menting the expressed juice ; (2l mace- 
lating in hot water ; (3) direct distil- 
lation. 

(1) The roots are washed, rasped 
(grated), and pressed, yielding 80 to 85 
per cent, of juice ; this is heated to 
about 82J° F. (28® C.), and run into 
fermenting-vats ; here it is acidulated 
with not more than t5 J lb. of sulphuric 
acid to every 1750 pints of juice, to 
neutralise the alkaline salts present, 
and hinder viscous fermentation. Al- 
coholic fermentation is assisted by the 
addition of alwut 1 oz. of yeast previ- 
ously mixed with a little water to eveiy 
100 pints of juice, the external tem- 
perature being carefully maintained at 
68® F. (20® C.). The alcohol produced 
by this process is the best but dearest, 
requiring most plant and labour. 

(2) In the maceration process, the 
' washed roots are cut into slices, having 
a width of less than } in., a thickness 
of ^ in., and a variable length ; the 
slibes are covered with boiling water in 
a wooden or iron macerator for 1 hour, 
the water containing 1 lb. sulphuric 
add for every 60J lb. of beet. 

The partially saturated watei* is next 
drawn off into a second vatj, where 
more slices are added, and maceration 
takes place for 1 hour ; and fi^y into 
a third likewise, after which it goes to 
the fermenting vat. In mild weather 
the juice will be at about the right 
beat for fermentation, say 71}® to 
75}® F. (22° to 24° C.), but in very 
oold weather reheating may be neces- 
seiy. The fermentation- is similar to 
that bl pressed juice, and is usually 
odmplete in 24 to 30 hours. The alco- 
hol thus obtained is inferior but much 
cheeper. 

pi) Laplay’s method (ff direct distil- 
lataon cl the roots is oosiduoted in vats 
100 buabds' capadty, and a chaige | 
^lOQButa of 2500 lb. of the sliced roots, 
inioloaed in porous bags, and immersed 
in 440 gal. of addiMtted water, with 
the temperature mdhiained at about i 
77® to SOW. {25® & 27® C.), The 
addition of a Utile yeast starts the 


fermentation, which lasts about 24 
hours. The slices of beets chaiged 
with alcohol are now placed in a dis- 
tilling apparatus of a very simple 
I nature. It consists of a cylindrical 
column oi wood or iron, fitt^ with a 
tight cover, which is connected with 
a coil or worm, kept cool in a vessel of 
cold water. Inside this column are 
arranged a row of perforated dia- 
phragms or partitions. The space be- 
tween the lowest one and the bottom 
of the cylinder is kept empty to re- 
ceive the condensed water formed by 
the steam, which i» blown .into the 
bottom of the cylinder i^ order to heat 
the contents. Vapors of alcohol are 
thus disengaged from the undermost 
slices, and these vapors as they rise 
throi^h the cylinder vaporise the re- 
maining alcohol and finally pass out of 
the top at a considerable strength and 
are condensed in a worm. When all 
the contents of the still have been 
completely exhausted of spirit, the re- 
mainder consists of a cook^ pulp, 
which contains all the nutritive con- 
stituents of the beet except the sugar. 

Potato-Spirit is made chiefly in 
Germany, and its manufacture has now 
assumed considerable importance. Po- 
tatoes contain 16 to 20 per cent, of 
starch, which is capable of being c(m- 
verted into glubose by the action of 
sulphuric acid or of malt. Three pfin- 
cip^ methods of effecting the sacchari- 
flcation are in use ; (1) the potatoes are 
cooked, and then cruised into pulp ; 
(2) rasped to bring about the same re- 
sult ; (8) the. starch may be extracted 
and converted into sugar afterwardL 

In the first method are sevJll 
operations, vie. cooking the potatoes ; 
crushing them ; converting the starch 
into «ugar by means oi malt ; and 
finally, fermentation and disliUatioi^. 
The operation of *'oea9diiu; ” is carried 
on with a boiler set Inbimwoik ear- 
mounted by a tunma^lM oakstaTca. 
The bottom of thf miiflti be 

of SOM wood, *is a 

number sbaH aqu4e» haldt to gtoa 

admittance to the stoktft oelloar. 

The potatoes traced ^ as* 

. ’ 'c , 
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cooked bgr the asomding etoam. 
f&cy are then withdrawn and crushed 
dxilo a thick pulp between two rollers, 
.commonly made of oak, and placed be> 
the level of the tun. As the po- 
teloes swell considerably during the 
steaming, the tun should never be 
completely filled. The pulp is placed 
in a vat, holding 660 to 880 gal., in 
which the sacoha^cation takes place. 
About 25001b. of the crushed potatoes 
and '175 lb. of broken malt are intro- 
duoed, and immediately afterwards 
water is run in at a temperature of 
about '86° to 104° F. (36° to 40° C.), 
the contents being well stirred with a 
fork meanwhile. The vat is then care- 
fully closed for ^ hour, after which 
boiling water is added until the tem- 
perature reaches 140° F, (60° C.), when 
the whole is left for 3 or 4 hours. The 
process of fermentation is conducted in 
the same vat. Alternate doses of cold 
and boiling water are run upon the 
mixture, until the quantity is made up 
to from 700 to 770 gal., according to 
the size of the vat, and so as finally to 
bring the temperature to 75J°to78}°F. 
(24° to 26° C.). Liquid brewer’s yeast 
(4| to 5} ^ts) is added, and fermenta- 
tion spe^y sets in. This process com- 
plete, the fermented pulp is distilled 
in the apparatus devised by Cellier- 
Blumentb^, for distilling materials of 
a pasty nature (see distilling) ; the 
pr^uct has a very unpleasant odour 
and flavour. , 

(2) By rasping the potatoes, the ex- 
tensive operations of cooking and sep- 
arating the starch are avoided, in 
this operation, the washed potatoes are 
thrown into a rasping machine similar 
to those employed in sugar manu&o- 
tories. If 2500 lb. of potatoes be 
worked at once, the vat has a capacity 
of 484 to 550 gal., and a perforated 
fiJse bottom carrying a layer of straw. 
The charged potatoes are allowed to 
stand for>| hour in order toget rid of a 
portion of their water. After this, 219 
th 262 gal. of boiling water are run in, 
tha)bll75 lb.' of malt are added; the 
.stirred up and left to maoer- 
or 4 hourr. Thisdone, the 


liquid is drawn off from beneath into 
the fermenting-vat ; the pulp is 
drain^ for hour, and the dn^ing# 
are added to the liquor previously run 
off. Boiling water (109 gal.) is run in 
upon the pulp, which is ag^ stin^ 
upene^ticaUy. Afterremainingsome 
little time, the water is again drawn off, 
the pulp drained and washed anew 
with 109 gal. of cold water, with agita- 
tion. This is again drawn off, and the 
whole of the water with the drainings 
is mixed up in the fermenting vat. 
Yeast (5 lb.) is added, and the contents 
of the vat are left to ferment. Only 
I the liquor is fermented by this process, 

! but the spirit yielded is nearly as un- 
pleasant to taste and smell as that ob- 
tained by process No. 1. 

(3) The only means of obtaining 
i alcohol of good quality from the potato 
[ is to extract the starch and convert it 
j into sugar separately. The saccharifi- 
1 cation of the starch is effected either by 

sulphuric acid or diastase, the latter 
being decidedly preferable. In a vat 
of 660 gal. capacity are mixed together 
220 gal. of cold water, and 1250 lb. of 
diy or 1875 lb. of moist starch. The 
mixture is well agitated, and 247 gal. 
of boiling water are run in, together 
with 1 80 to 2001b. of malt ; the whole is 
stirred up energetically for 10 minutes, 
and then left to saccharify for 3 or 4 
hours. The saccharine solution ob- 
tained must be brought to 6° or7°B. 
at a temperature of 7l}°to 76J°F. (22° 
to 24° C. ), and 17 J oz. of dry yeast are 
added for every 290 gal. of must. Fer- 
mentation is soon establuhed, and 
occupies usuallyabout 36 hours. After 
remaining at rest for 24 hours, the 
must is distilled ; 250 lb. of starch 
ought to yield 8 to 9 gal. of pure 
alcohol, or 9 to 10 gal. of alcohm at 
90°. 

(4) The following methods provide 
for the isolation of the feoula or starcdt, 
without steam, and the production qf 
a wash of a more watery oonsistenoe, 
therefore easier to handle in ordisaij 
stills, and witindess liability to bum. 

Two operations are afeoessary Iqr 
thie metlm : first, rasping, or re- 
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duoiog the potatoes to a finely 
crushed and pulpy condition % 
ioesiis of a machine described in the 
chapter on beet mashing ; and seomid, 
the separation of the f eoiUa. 

To this latter end the potato pulp 
is placed on a sieve, having side walls 
and network of horse>hair, which is 
placed over a suitable tub. Water is 
run gradually through the pulp and 
sieve, while the pulp is rubb^ up by 
hand. When the water comes through 
clear, then all the fecula of the pulp 
has been washed out, and the refuse 
left in the sieve can 1% thrown aside 
or used as a food for cattle. 

For a mashing tub of say about 82 
bushels capacity, the fecula from about 
800 lb. of potatoes is used. This is 
deposited in the mash l>ub with suffi- 
cient cold water to form a fairly clear 
paste. About twice as much water 
as fecula will bring the paste* to 
proper consistence. This mixture 
should be constantly stirred, as other- 
wise the fecula will sink to the bottom. ■ 
About 40 gal. of boiling water are 
then added gradually. The mixture 
has at first a milky appearance, but at 
the last becomes entirely clear. 

This liquid is mashed with about 
45 lb. of malted barley or Indiah com, 
ground into coarse flour. In 10 
minutes the mixture will be com- 
pletely fluidified. It is then left to 
subside for 3 or 4 hours, when it will 
have acquired a sweetish taste and be 
what is tmned as sweet mash.” 
The fluid is then further diluted ly 
the addition of sufficient water to 
give about 290 gal. of wash. Two or 
3 i^ts of good yeast will bring this 
mixture to a ferment. 

A less laborious method of accom- 
pUshiUg the same result is that at one 
time used in English distilleries. In 
this a double l»ttom tub is used, 
the upper bottom of which is perfor- 
ated, and raised above the solid lower 
bottom. A draw-off cock opens out 
from the space bet ween the two bottoms. 

AssumiW that the tii> is of 220 gal. 
capacity, tiiaii from 12 to 20 lb. of 
chaff are qiread over the perfonted 


bottom and pulp from 800 lb. of. raw 
potatoes placed on that. Tlik is 
thoroughly diained fcr half an hour, 
through the draw-off cook. The pulp 
is then stirred while from 90 to 100 ' 
gal. of boiling water are added gradu- 
ally. The mass then thickens into a 
pa^. The paste is mashed with 
about 65 lb. of well steeped malt, 
and the liquid left to subside for 3 or 
4 hours. It is then drained off 
through the perforated bottom into a 
fermenting back or tub. For this 
amount of material the back should 
be of about 300 gal. capacity. 

The leavings iSft in the preparatory 
tub still contain considerable starch, 
and after they are well drained they 
should be mixed with from 50 to 55 
gal. of boiling watjer. The mixture is 
then agitated and drained off into the 
fermenting back. The sediment left 
is again sprinkled with water, this 
time cold, which is drained off into the 
back. This completely exhausts the 
husks left on the upper bottom. By 
this process 200 lb. of potatoes should 
produce something over 12} gal. of 
spirit. 

The objection to the last method 
described is that the spirit so obtained 
is unpleasant to taste and smell, but 
this would probably not be an objec- 
tion for industrial uses. 

The spirit obtained by treating the 
yam or iweet potato in a similar 
manner is said to be far superior to 
that yielded by the common potato. 

According to Eirfindwngen %md 
Erfahrungen^ ohioory seems likely to 
be^me of importance as a source of 
alcohol. The root contains an aver- 
age of 24 per cent, of substances easily 
convertible into sugar, and the alcohol 
obtained by its saccharification, fer- 
mentation, and distillation is chaiaoter- 
ised by a pleasant aromatic flavour and 
great parity. 

Storage of Potatoee . — According to 
the investigations of Mfiller-llmigaus, 
three processes take place simulta- 
neously in the potato : Loss of water 
through evaporation, oonv^mtm of 
starch into sugar ly faction of diaa* 
0 2 
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tatio azujjrmoB, and destruction of the 
WjpftT through respiration, accompanied 
ngr the evolution of carbonic acid. The 
rad last processes cause losses, the 
re m a ining one does not. If the thiw 
prooMses balance, the proportional 
etaroh content is the same before and 
after storage. If the evaporation 
aweeds, ^e percentage of starch in- 
creases ; if the. respiration preponder- 
ates, it decreases. Absolute losses 
always take place. As respiration is 
was at decreasing temperatures and 
practically ceases at 82° F., the losses 
are oorre^ndingly less the nearer the 
storage temperature approaches the 
latter point. The diastatic action, 
however, is affected very little by low 
temperatures. If the temperature 
below 28° F., the potato freezes. 
BVosted TOtatoes a^uire a sweet taste, 
due to toe formation of sugar caused 
by the interruption or checking of the 
respiratory proo^, while the conver- 
sion of staich into sugar continues. 
In storing potatoes in a falling tem- 
perature there are three possifailiti^ : 
if the temperature falls slowly to 32° 
F^^the su^ formation Continues, the 
respiration decreases, and the tuber 
beocunes sweet. If the temperature 
lilli b^w 28° F., the po- 
tatoes froese and remain 
sweet. If the temperature 
fsHs rapidly below28° F., the 
potatoes hneese but do not 
become sweet, as ^ere was 
not sufficient time to pe|iidt 
the formation of sugar. Po- 
tatoes are usually kept at a 
temperature rant^ Mtween 
40«and^F. 

Bdotiflo^an.— The product of 
the distillation of aloohouo liquors, 
tsirm^**low wine, ’’does not usuidly 
contain alcohol in suffidrat quantity 
to admit of ite being employed for 
direct consumption. Besides this, it 
jdwayi contains substances which have 
the property of distilling over with the 
apint, although thdr boilmg pointi, 
VRieR^ in t^ pure stat^ are much high 
that m alcdiol. These are all 
* t|iseed Uadw the generic title of 


fusel-oil ” : owing to their vwy 
disagjeeable flavour and odour, their 
presence in spirits is extremely 69 ^ 
jectionable. In order to remove them 
the rough products of diiAillfttiftn 
submit^ to a further process of con- 
centration and puriflcation. Besides 
fusel-oil, they contain other sub- 
stances, such as aldehyde, various 
ethers, etc., the boiling-pomts of 
which are lower than that of aloo- 








hol ; these must also be removad, as 
^ey impart to the spirit a fiwy flarour. 
The whole process is termed rootifl- 
cation,” and is earned on in a distiUa- 
toiy apparatus. Heat is first applied 
gradually in order to remove the most 
volatile unpimties, rad to concentrate 
toMn m the first portion of the distil- 
late. ^Vhen the rairit cominir over 
sea no fidcctionahle odour, it is 
it s^wndiely as hgig as it is of 
It strength. The reoeiror is 
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then changed again, and the remaindor 
u oolleoted ap^ aa weak spirit which 
nontains muon fusel-oil ; the first and 
last runnings are then mixed together 
and re-distilled with the next chM)^. 
When a strong spirit is required, rec- 
tification may be repeated several 
It is customary, however with the 
improved apparatus of modem times, 
to produce at the outset spirit con- 
taining but little fusel-oil and at least 


rectil^tion is to neutralised above* 
mentioned acids ; this is efiected Inr 
means of milk of lime, which is added 
to the liquor in quantity dramiditw 
upon its ac^ty ; the point , at whM 
the neutralisation is oomjdete is deter* 
mined by the use of litmus paper. In 
the aubs^uent process of distillation, 
the determination of the exact mo- 
ments at which to begin and to rcwso 
collecting the pure spirit is very diflBi- 
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80 per cent, of alcohol ; this is then 
purified and concentrated in the above 
manner, and afterwards reduced with 
water to the required stoength. 
Another cause of the ofibnsive flavour 
the products of distillatian is the 
pvesenoe of various acids which exist in 
all fermmited liquors ; they are chiefly 
tartaric, malic, acetic, and lactic adds. 
The excessive action of heat upon 
liquors whioli have heed distilled by 
an opm fire has also a particularly 
objectionableinfluenoelhKm the flavour 
of the proddbts. 

The first operation in the process of 


^t to indicate. It must be rsgulated, 
by the nature of the spirits ; some may 
be pure 20 or SO minutes aitce thqy 
have attained the desired stwntSK 
and some only run pure an horn, or 
even more, after point Tha 
product should bo tasted frequently, 
after being diluted with water, or a 
few di^ may be poured into the 
pwm of the hand, and after striklhg 
the hands togetiier, it adB be kUm 
by the odour whetiwr the siririt be of 
good quality or not; these two means 
may be api^ed simultaneoualy. 

The process of reotifioatiost usually 
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carried on in the apparatus shown in I which should be performed after each 
F^s. 5 and 6. A is a still, full of worku^g — the still A is emptied of^ 
the spirit to be rectified. The conden- j water by opening the cock C. The 
■er E and the cooler 0 are filled with ' contents of the condenser are then 
water. After closing the cocks Fand I | emptied in like manner by opening the 
the contents of the still are heated by j cock J, through which they flow upon 
steam, which is introduced at first ! the plates in the column B, and warfi 
slowly. The vapours of spirit given out essential oils which remain in 
off pass above the plates a of the them. These two cooks are then 
column B, and escape through C and closed and the door U is removed. 
D into the condenser E, where they The water in the cooler G is then run 
are condensed on reaching the lentils by means of a pipe into the still A, 
d d*, and return in a liquid state so as partially to cover the steam-coil 
through //' and ffg' to the upper in the latter. After again securing 
plates of the column B. In these the door U, a strong heat is applied, 
return pipes the liquid is volatilised and the water in the still is well 
and constantly recharged with alcohol boiled, the steam evolved thoroughly 
to be again condensed, until the water cleansing all parts of the apparatus ; 
in the condenser is hot enough to per- this is continued for 15 or 20 minutes, 
mit the lighter alcoholic, vapours to when the heat is withdrawn and the 
pass into the coil c, without being still left to cool gradually, 
reduced to the liquid state. When The capacity of the rectifying appa- 
this is the case, the vapours pass ratus has a good deal of influence upon 
through F into the cooler G, where both the quantity and the quaUty of 
they undergo complete condensation, the spirit obtained. Besides being 
Great care must be taken that the much more difliioult to manage, a small 
heat is not so great as to permit any apparatus will not yield so li^ a pro- 
of the vapours to pass over uncon- portion of spirit as a more capacious 
densed, or to flow away in a hot state ; one, nor will its products be equally 
and also to keep up a constant supply good flavour. The proportion of al- 
of water in the cooler without produc- cohol which may be obtained from 
ing too low a temperature ; the alcp- a successful rectification is very van- 
holic products should run out just able ; it depends upon the nature of the 
cold. The highly volatile constituents spirit rectified, the method of extract- 
of the spirit come over first, that ing the sugar, and the manner of con- 
which follows becoming gradually ducting the distillation ; it will also 
purer until it consists of well-flavoured be in inverse proportion to the quantity 
alcohol ; after this comes a product con- of fusel-oil contained in the raw spirit, 
taining the essential oils. The more The average loss of pure alcohol during 
impure products are kept apart from tiie process of rectification is generally 
the rest and redistilled with the next estimated at about 5 per oent. 
ohaige. Some hours generally elapse Wood-alcohol [pyroligneous acid, 
before alcohol begins to flow mm the or pyroxylic spirit]] is one of the pro- 
cooler. The purest alcohol is obtained | ducts of the dry dutillarion of woods, 
while its stre^th is kept between 92° thoee chiefly u^, stated in the order 
and 96° B., and the operation is com- ‘ of merit, being lareh, beech, elder, 
plete when the liquid flowing through and oak. The seasoned and bariEed 
the vess^ marks not more than 3° or wood is j^aoed in iron retorts, similar 
4° B, ; it is better, however, to stop the to, but larger them gas retorts, 
still when the backing or ** faints ” heated to 400° to 600° F. (204|° to 
.indicate 10° B. because the product 260° C.) for usually 6 to hours. Tto 
. ,aft6i*.,,thu poini contains much fusel- glower the diflillation can be con- 
oil and is noi worth collecting. ducted Ute greater the vidid of wood- 

In nhler to oltoiie the appand^us— alcohol, as a quiok fire an 
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evaporation of alcohol. The hquor 
from the distillation is run into pans, 
left for the tarry matters td float, 
when they are skimmed off. The 
acetic acid present is neutralised by 
lime, and forms commercial acetate of 
lime. The remaining crude liquor is 
re-distilled, and affords crude wood 
alcohol. It is further concentrated by 
a second distillation and then rectified, 
to free it from tarry impurities, traces 
of acetic acid, and much of its charac- 
teristic odour. (For a full account of 
wood distillation the reader is referred 
to Spons‘ ‘ Encyclopajdia,’ Part 4.) 

Denatured Alcohol or Methy- 
lated Spirit.— This is simply alcohol 
which has been so treated as to s^il 
it as a beverage or medicine (or drink 
of any kind), and prevent its use in any 
manner except fur industrial purposes. 
The following information is extracted 
from F. B. Wright’s practical hand- 
bo<jk on the “ Distillation of Alcohol ” 
(E. & F. N. Spon. Ltd.). 

The common form of alcohol known 
a8'“ denatured spirit ’’ or “ methylated 
spirit" consists of alcohol to which 
one tenth of its volume of wood alco- 
hol (methyl ^cohol), or other de- 
naturising agent, has been added, for 
the purpose of rendering the mixture 
undrinkable through its offensiVe odour 
and taste. Methylated spirit being 
sold duty free, is applied % chemical 
manu&ctures, varnish makers, and 
many others, to a variety of uses, to 
which, from its greater cost, duty-paid 
spirit is commercially inapplicable. 
It has often been attempted to sepa- 
rate the wood spirit from the alcohol, 
and thus to obtain pure alcohol from 
the mixture, butalways unsuccessfully, 
as, although the former boils at a 
lower temperature than the latter, 
when boiled they both distil over to- 
gether, owing {nx>bably to the differ- 
ence of their vapour densities. 

De-naturing may be accomplished in 
many ways. 

In England a mixture suitable for 
industrial purposes, unfit for any 
other use, it made mixing 90 per 
cent, of eth^ alcohol (alcol^ made 


from grain, potatoes, beets, etc.), with 
10 per cent, of methyl or “ wood al- 
cohol." Under the new law the pro- 
portion of wood alcohol is cut to 5 per 
cent. 

In Canada “methylated spirits," 
as it is known, is composed of from 
25 per cent, to 50 per cent, of wood 
alcohol mixed with ethyl alcohol. 
This proportion of wood alcohol is far 
more than is necessary, or than is 
necessary in any other country. 

In Germany, the de-naturing law 
passed in 1887 was so framed as to 
maintain the high revenue tax on al- 
cohol intended for drinking, but to 
exempt from taxation such as should 
be de-natured and used for industrial 
purposes. De-naturing, as stated, is ac- 
complished by mixing with the spirit a 
small proportion of some foreign sub- 
stance, which, while not injuring its 
efficiency for technical uses, renders it 
unfit for consumption as a beverage. 
The de-naturing substances employed 
depend upon the use to which the al- 
cohol is to be subsequently applied. 
They include pyridin, picolin, Mnzol, 
toluol, and xylol, wood vinegar, and 
several other similar products. As a 
result of this system Germany produced 
and used last year 30,642,720 gal. of 
de-natured spirits, as compared with 
10,302,630 gal. us^ in 1886, the last 
year bdore the enactment of the pre- 
sent law. 

The following are some of the other 
de-naturants used in Germany : Cam- 
phor, oil of turpentine, sulphuric 
ether, animal oil, chloroform, iodoform, 
ethyl bronude, benzine, castor oil, 
lye. 

In France the standard mixture con- 
sists of : 

15 litres of wood alcohol. 

^ litre of heavy benzine. 

1 gram malaclute green. 

An illustration of de-naturing on 
a large scale is given by the mewods 
and operations of a huge Lond<m 
establishment. On the ground floor 
are 4 large iron tanks holdinff about 
2500 gal. each. On the next floor are 
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caaks of spirit brought under seal from ' 
the bonded warehouse. On the third 
floor are the wood alcohol tanks, and 
on the fourth floor cans of methylating 
materials. On the fourth floor the 
covers to the wood alcohol tanks were 
removed (these tank covers were flush 
with that floor) and the contents 
rauged and tested. The quantity to 
be put into the tanks on the first floor 
was run off through pipes connecting i 
with the first'floor tanks and the ; 
upper tanks relocked. Then going to | 
the second floor, each cask of the*! 
grain spirit was gauged and tested, j 
and the tank covers, which were flush 
with the floor, were removed and the 
casks of the grain spirit were run into 
the tanks below. The mixtiu« was 
tihen stirred with long-liandled wooden 
paddles, and the tank; covers replaced, 
and the material was ready for sale 
. free of tax. The mixture was 10 
per cent, wood alcohol and 90 per 
cent, ethyl alcohol made from molasses, 
and was what is known as the ordinary 
methylating spirit used for manufao' 
turing purposes only and used under 
bond. The completely de-natured 
spirit is made by adding to the f ore* 
TOing I of 1 per cent, of benzine. 
This benzine prevents re-distillation. 

The use of de-natured alcohol as a 
fuel has yet to be fully developed. 
Although alcohol has only about half 
the heating power of kerosene or gaso- 
line, gallon tor g^on, yet it has many 
viduaBle properties winch may enable 
it to compete successfully in spite (ff 
its lower fuel vtdue. In the first place ; 
it is very much safer. Alcohol has a i 
tendency to simply heat the surround- ' 
ing vi^aours and produce currents of 
' nMB, whufli are not usually 
brought to hi^ enough temperature 
^ WMjoneartimes at a distance. Itcan 
be easily diluted with water, and when 
^it is dilated to more than one half it 
•ceases to be inflammable. Hence it 
j(mty; be readily extimraished ; while 
r.bbi^iilg petrol, by floating on the 
epre^ its flme when 
jM^iaaiqxlied to it Althoimh alco- 
bat bu ieaa capacity than 


petrol, the best experts believe that 
it will develop a much higher percen- 
tage of efficiency in motors than does* 
petrol. Since petrol represents only 
about two per cent, of the petro- 
leum which is refined, its supply is 
limited and its price must constantly 
rise, in view of the enormous demand 
made for it for automobiles and petrol 
engines in general. This will open 
a new opportunity for de-natured alco- 
hol. Industrial alcohol is now used in 
Germany in small portable lamps, 
which give it all the effects of a mantle 
burner heated by gas. The expense 
for alcohol is only about two-thii^ as 
much per candle-power as is the cost 
of kerosene. Even at 1*. to 1«. 3d. per 
gallon de-natured alcohol can success- 
fully compete with petroleum as a 
means of lighting. 

Objection has been made to the use 
of alcohol in automobflfts and othor 
intemal-exploBive engines, that it re- 
sulted in a oorrosion of the metal. 
This is vigorously denied the advo- 
cate of alcohol fuel, and the denial is 
backed by proofs of the use of alcohol 
in German engines for a number of 
years without any bad results. 

Alcohol Barrels. — Barrels or 
casks designed to be filled with alcohol, 
may be n^e tight by the application 
of the following solution: Dissolve 
in a water bath 1 lb. of leather scraps 
and 1 6z. of oxalic add, in 2 lb. of water 
and dilute gradually with 3 lb. (ff 
warm water. Apply this solution to 
the inside of the barrel, where, by 
oxidation, it will assume a bmwn 
colour, and become insolublo in alco- 
hol. This coat closes all the pores ^f 
the wood, and does not cnck or scale 
off. 


ALCOHOI.OHmT. 

ALooBOboicEfBT is'tbe name 
to a variety of methods of di^ermtu- 
ing the quwt^| of abeolute. i^oobol 
contained in spirituottt Jjiqoora. It 
will readily be teen that qoidk 
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and accurate method of making such 
determinations is of the very utmost 
^importance to those who are ehgaged 
in the liquor traffic, since the value 
of spirit depends entirely upon the 
percentage of alcohol which it con- 
tains. When alcoholic liquors con- 
sist of simple mixtures of alcohol 
and water the test is a simple one, the 
exact percentage being rea^y deduci- 
ble from the specific gravity of the 
liquor, because to a definite specific 
gravity belongs a definite content of 
^cohol ; this is obtained either by 
means of the specific gravity bottle^ or of 
hydrometers of various kinds, specially 
constructed. 

The measurement of the percentage 
of absolute alcohol in spirituous liquors 
is almost invariably expressed in 
volume rather tlian weight, owing to 
the fact that such liquors are always 
sold by volume. Nevertheless, the 
tables referred to above show the per- 
centage of spirit both by volume and 
weight. 

The standard liquor known as proof 
spirit contains 49*5 per cent, by 
weight, and 67 * 27 per cent, by volume, 
of absolute alcohol ; it has ii specific 
gravity of 0*9186 at 60° F. The 
stren^h and therefore the! value of 
spirituous liquors is estimate accord- 
ing to the quantity by volume of an- 
hydrous spirit contained in the liquor 
with reference to this standard. 
Thus the expression ** 20 per eeiU, 
overproof" “ 20 per cent, linderproof" 
means t^t the liquor contains 20 
volumes of water for eveiy 100 volumes 
over or imder this fixed quantity, and 
that in order to reduce the spirit to 
proof 20 per cent, of water by volume, 
must be subtracted or add^, as the 
case may be. Any hydrometer con- 
structed for the measurement of liquids 
of less density than water may be 
employed. That known as “Syke’s” 
is m^ commonly used for alcoholo- 
xnetric purposes. ' It is shown in Fig. 
7, and consistB of a spherical 
bfdl A, to whidi ar^xed two stems; 
the uppei^e B. is idso of brass, flat, 
and about^ in. in length ; it is divi- 


ded into lOparts, each being subdivided 
into 5, and the whole being numbered 
as shown in the figure. The lower 
stem C is conical, and slightly more 
than an inch long ; it terminates in a 
weighted bulb D. A series of circular 
weights, of the form shown in the 
figure, accom- 
pany the 
instrument ; 
these are 
slipped upon 
the top of the 
lower stem C, 
and allowed 
to slip down 
until they 
rest upon the 
bulbD. The 
instrument is 
used in the 
fol lowing 
way ; It is 
submerged in 
the liquor to 
be tested un- 
til the whole 
of the upper 
stem is under 
the surface, 
and an idea is 
thus gained 
of the weight 
that will be 
required to 
partly sub- 
merge the 
stem. This 
weight is T. 

add^, and 

the hydrometer again placed in the 
liquor. The figure on the scale to 
which the instiwent has sunk when 
at rest is now observed, and added to 
the number on the weight usefL the 
sum giving, by reference to the Ales, 
the mrcentage by volume of absolute 
alcohol above or below the standiml 
quantity. ' ' ' 

In exact estiniations, the tempM ' 
ture of the liquor tested must be 
carefully registered, and the neoesmy ‘ 
corrections made. In Jones* hydro- 
meter, which u an unprovement upcei 
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Syke’8, a small spirit thermometer is 
attached to the bulb, and by noting 
the temperature of the liquor at the 
time of the experiment, and referring 
to the tables accompanying the instru- 
ment, the strength is found at once 
without the need of calculation. 

Dica’s hydrometer is used in Amer- 
ica. It is veiy similar to Jones' 
instrument above described. It is of 
copper, has a stem fitted to receive 
br^ poises, a thermometer, a gradu- 
ated s^e, etc. 

In Europe, Gay-Lusaac’s hydrometer 
and tables are chiefly used foralcoholo- 
metric testing. This instrument is 
precisely similar in construction to 
those of Twaddell and Baume. On 
the scale, zero is obtained placing 
it in pure distilled water at 59'’F., 
and the highest mark, or 100, by 
placing it in pure alcohol at the same 
temperature, the intermediate space 
being divided into 100 equal divisions, 
each representing 1 per cent, of abso- 
lute alcohol. The correction for tem- 
perature, as in the above cases, is 
included in the reference tables. 

Another hydrometer, used in France 
for alcoholometric determinations, is 
Cartier’s. In form it is precisely 
similar to Baume’s hydrometer. Zero 
is the same in both instruments, but 
ihe point marked 30° in Cartier’s is 
marked 32° in Baume’s, the degrees of 
the lattef being thus diminished in 
the proportion m 15 or 16. Ckutier’s 
hydrometer is only used |or liquids 
lighter than water. 

The above hydrometric methods 
can be safely employed only when the 
spirit test^ contains a very small 
amount of solid matter, sinoe, when 
such matter is contained in the liqumr 
in quantity, the density alone cannot 
possibly aSM a oorreot indication of 
its riclmess in alcohol. Mmy methods 
have been proposed for theestimation 
of alcohol in liquor, containing sacohar- 
vine ^ocdouring and extractive matters, 
^ solution or suspension. Un- 
^Dubtefy the most accurate of these, 
^'tfaqugh,^ a^t* the same time the most 
'^ts^oos,. is to- subject' the liquor to 


a process of distillation by which 
a mixture of pure alcohol and water 
is obtained as the distillate. This 
mixture is carefully tested with the 
hydrometer, and the percentage of al- 
cohol in it determined by reference to 
the tables as above described ; from 
this quantity and the volume of the 
original liquor employed the percent- 
age by volume of alcohol in that liquor 
is raadily found. The condensing 
arrangement must be kept perfectly 
cool, if possible in a refrigerator, as 
the alcohol in the distillate is very 
liable to be lost by re-evaporation. 
When great accuracy is desired, and 
time is at the operator's disposal, 
the above method is preferable to all 
others. 

It is performed in the following 
manner : 300 parts of the liquor to be 
examined are placed in a small still, or 
retort, and exactly one-third of this 
quantity is distilled over. A gradu- 
ated gl^ tube is used as the receiver, 
in order that the correct volume may 
be drawn over without error. The 
'alcoholic richness of the distillate is 
then determined by any of the above 
methods, and the result is divided ly 
3, which gives at once the percentage 
of alcohol in the original liquor. 

I The strength at proof may be cal- 
cnlated this in the ordinary 

way. 

If the liquor- be acid, it must be 
neutralised with carbonate of soda 
before being submitted to distillation. 
FVom 8 to 10 per cent, of common 
salt must be added, in order to raise 
the boiling point, so that tiie whole 
of the Bjnrit may pass over before it 
has reached the required measure. 
In the case of the stronger wines it is 
advisable to distil over 150 parts and 
divide by 2 instead of 3. If the 
liquor be stronger than 25 per cent.* 
by volume of alcohol, or above 62 to 
54 per cent, under-proof, an eq^ ^ 
volume of water slmuld be added W 
the liquid in the still, and a quantliy 
distilled over equpd to that of tbs 
sample tested, when the |alcoh(flic 
sfa«ngth of the distillate gives, wHh- 
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out calculation, the correct strength j 
required. If the liquor be stronger | 
• than 48 to 60 per cent, under-proof, | 
three times its volume of water must | 
be added, and the process must be 
continued until the volume of the 
distillate is twice that of the sample 
originally taken. In each case the 
proportionate quantity of common salt 
must be added. 

For the estimation of alcohol in 
wines, liquors etc., the following me- 
thod may be employed ; A. measuring 
flask is filled up to a mark on its 
neck with the liquor under examina- 
tion, which is then transferred to a 
retort : the flask must be carefully 
rinsed out with distilled water, and 
the rinsings added to the liquor in the 
retort. About two-thirds are then 
drawn over into the same measuring 
flask, and made up to 
its previous bulk with 
distilled water, at the 
same temperature as 
that of the sample be- 
fore distillation. The 
strength is then deter- 
mined by means of 
Syke’s hydrometer, 
and this, if under- 
proof, d^udted from 
100, gives ^he true 
percentage of proof- 
spirit in the Wine. 

A quick, if not al- 
ways v«i 7 exact, 
method consists in 
determining the point 
at which the liquor 
boils. Theboiling point 
of absolute ^cohol 
being once determined, 
it is obvious that the 
Fio. 8. , more it is diluted with 

water the nearer will 
boiling point of the mixture approach 
that of water ; moreover, it has been 
proved that the presence of saccharine 
and other solid matters lias but an 
almost inappreciable effect upon this 
point. Field's alcoholometer, sinoe 
improved bff lire, is based upon this 
principle. It is shown in Fig, 8, and 


consists, rouglily speaking, of a cylin- 
drical vessel A, to contain the spirit ; 
this vessel is heated from beneath by a 
spirit lamp, which fits into the case B. 
A delicate thermometer C, the bulb 
of which is introduced into the 
spirit. Is attached to a scale divided 
into 100 divisions, of which each 
represents one degree over- or under- 
proof. This method is liable to 
several small sources of error, but 
when a great many determinations 
have to made, and speed is an 
object rather than extreme accuracy, 
this instrument becomes exceedingly 
useful. It does not answer well with 
spirits above proof, because the varia- 
tions in their boiling points are so 
slight as not to be easUy observed with 
accuracy. But for liquors under-proof, 
and especially for wines, beer, and 
other fermented liquors, it gives 
results closely approximating to those 
obtained by distillation, and quite 
accurate enough for all ordinary pur- 
poses. Strong liquors should there- 
fore be tested with twice their bulk, 
’ and commercial spirits with an equal 
bulk, of water, the result 
obtained being multiplied 
by two or three, as the 
case may be. 

AnotW very expedi- 
tious, but somewhat 
roug^ method was in- 
vented by Oeisler. It 
consists in measuring the 
tension of the vapour of 
the spirit, by causing it 
to raise a column of mer- 
cury in a closed tube. 

The very simple appara- 
tus is shown in Fig. 9. 

A is a small glass bulb, 
fitted with a narrow tube 
and stop-cock. This Fie. 9. 
vessel is completely filled 
with a spint, and is thetf screwed 
upon a long, narrow tube B, bait at 
one end and containing mercuiy. 
This tube is attached to a graduated 
scale showing the percenti^ of ab- 
solute alcohol above or below proof. 
To make the test the co» Is 
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opened, and the bulb, together with 
t^ lower part of the tube, is im- 
mersed in boiling water, which gradu- 
ally raises the spirit to its filing 
pomt. When this is reached, the 
vapour forces the mercury up the tube, 
and when stationary, the degree on 
the scale to which it hM ascended gives 
directly the percentage of alcohol. 

Another method, which is not to be 
relied on for very weak liquors, but 
which answers well for cordials, wines 
and strong ales, is that known as 
Brand’s method. The liquor is poured 
into a long, narrow glass tube, gradu- 
ated centeeimally, until it is half -filled. 
About 12 to 16 percent, of subacetate 
of lead, or finely powdered litharge, is 
then added, and the whole is s^ken 
until all the colour is destroyed. 
Powdered anhydrous carbonate of 
potash is next added until it sinks un- 
dissolved in the tube, even after pro- 
longed agitation. The tube is then 
allowed to rest, when the alcohol is 
observed to float upon the surface of 
the water in a well-defined layer. 
The quantity read off on the scale of 
the tube and doubled, gives the per- 
centage by volume of alcohol in the 
origii^ liquid. The whole operation 
may be pmormed in about five mm* 
utM, and furnishes reliable apfxoxi- 
hoative results. In many cases it is 
unnecessary to add the lead salt tor the 
purpose (ff decolorising the liquid. 


Alkalimktry. 


(See alto A<aDiMiSTRT.) 


Aixalimbtrt is, ^6 determination of 
tile quantity of real alkali in alkaline 
salts and solutions. As in the case of 
aeidimetry, p. 6, the determinations 
may be nme either .by gravimetric or 
. by jrolumetric analysis. 

. j^-Lusaac^s method is based upon 
' C A'titnted soltftion of carbonate of soda 



solution of sul- 
^ the carbonate 


it is preferable to use caustic soda, in 
order to avoid the objectionable inter- 
ference1»used by the presence of car- • 
bonic acid. The indicator employed is 
a solution of litmus, made by digesting 
about 10 grm. of litmus in ^ litre of 
distilled water for a few hours ; the 
clear liquid is decanted and kept in 
a small, tightly-corked wash-bottle, 
from which a few drops can be expelled 
when required. A v^ small quantity 
of dilute nitric acid may be advantage- 
ously added to the solution, in order 
to produce a violet colour, which in- 
creases the sensibility of the indicator. 
The standard solution of sulphuric acid 
contains 49 grm of real sulphuric acid 
per litre, and may be m^e in the 
following way : 30 cc. of the pure acid, 

I 1*840 sp. gr., is diluted with water in 
I a beaker, and the mixture is left to 
stand ; when perfectlycool, it is washed 
into a litre flask, and diluted to the con- 
taining-mark. The solution is next 
tested with a standard solution of oar- 
I bonate of soda,4^tauiing 53 grm. of 
pure carbonate to the U^, carefully 
' weighed and measiured ; 10 cc. of this 
lattw solution is placed in a beaker 
with a little distilled water and a few 
drops of the litmus solution, and the 
acid is run in carefully and slowly until 
the point of saturation is reach^. If 
more than 10 cc. be required the solu- 
tion is too weak ; if less, it is too strong, 
and it must eitW be strengthened or 
diluted, as the case may be, until 10 
cc. of each solution exc^y ne/u^ralite 
took other. In order to insure perfect 
accuracy, large quantities of t^ two 
Bubetanoes, say 50 ^r 100 cc., may be 
employed, when the difference, if any, 
will be more readily detected. If 
caustic soda be used instead of carbon- 
ate, about 42 grm. is to be dissolved 
in water (about 800^ oc.) ; the above 
test is ap{^ed, and small quuititiee al 
watm* are added until equal volumes 
exactly oonespond. All these solutioil% 
are kept in tightly stoppered bottiesk *^ 
The method of prooedure la as 
follows The qMessary quantity of 
alkali being weired or mpsored, as 
the csM msy l», it is ^uted with 
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distilled water in a flask, and enough 
litmus is added to produce a distinct, 
• but not too deep, blue coloiJr. The 
acid from the burette is then run in 
until the contents of the flask have 
been changed to a bright red colour. 
In order to expel the carbonic acid, the 
flask is boiled until the blue colour 
reappears ; the acid solution must now 
be run in, a few drops at a time, with 
continued boiling, until, by the addi- 
tion of a single drop, a distinct pink 
colour is produced. In order to obtain 
a very accurate result, it is well to run 
in an excess of acid, boil the liquid 
well, and then add, diX)p by drop, the 
standard alkaline solution untU the 
liquid suddenly changes from pink to 
violet-blue. The quantity of the alka- 
line solution required to eflect this 
change is subtracted from the volume 
of acid originally run in, and the exact 
volume of standard acid required to 
neutralise the amount of alkali previ- 
ously taken from analysis is thus deter- 
mined at once. 

The converse of this process may be 
applied to the estimation of the amount 
of acid contained in acid liquids or 
mixtures (see Acidimetry). 

Mohr recommends the use of oxalic 
acid instead of sulphuric | or hydro- 
chloric, becouse it is metre rewlily 
weighed than a liquid, and because itis 
solution may be kept for a mUch longer 
period than these without undergoing 
change in strengtii. The weight 
requu^d is 63 grm. pw litre of water. 

in making determinations of the 
quantity of alkali contained in samples 
of oiide carbonate of potash and sock 
by gravimetric [weight^ analysis, the 
apparatus used in addunetry, S, 
p. 6, maybe employed. The weighed 
carbonate is diswlved in warm vrater 
in the flask A, and a quantity of add 
more than sufficient to neutralise the 
alkali is placed in the short tube in 
the interior. The apparatus is then 
weighed, and the tube d closed by a 
plug wax ; the flask is tilted gently, 
ao as toeauae the add to flow into the 
flask upqp the oarronate. Carbcmic 
add is uiw evolved, and the apparatus 


should be gently warmed until the 
evolution of gas completely ceases. 
When this is the case, the plug is 
removed, air is drawn through, and the 
whole is again weighed. The loss in- 
dicates the quantity of carbonic add 
evolved, from which the amount of 
real carbonate contained in the sample 
may be calculated at once. The acidity 
of the solution, at the conclusion of 
the test, should be determined by 
adding a drop of litmus solution ; if it 
be not acid, more acid must be ^ded 
and the operation repeated. 

Fresenius and Will’s apparatus, 
shown in Fig. 4, p. 6, may also be 
employed in making alkalimetrioal 
estimations the same as in acidimetry. 
The alkali to be tested is carefully 
weighed, and dissolved in water in the 
flask A ; concentrated sulphuric acid 
is placed in the flask B, and the appa- 
ratus is accurately weighed. Aiter 
closing the end of the tube c, suction 
is applied to the tube a, so as to draw 
over a small quantity of air from A into 
B through the tube 6 ; on withdrawing 
the lips, the pessure of air forces a 
little of the acid over into A, ly which 
means the alkali is decomposed. This 
is continued until the evolution of car- 
bonic acid ceases, when heat is applied 
gently for a few moments. Air is then 
drawn through, and the apparatus is 
cooled and weighed. The loss in 
w^ht gives the amount of carbonic 
acid evolved, as in the previous case. 


Alkaloids. 

The following are some of the general 
methods of preparing alkaloids : — 

(1) Bate ituoludle tn mUer, non- 
volcUile, and exu^inain the pUtnt in 
^ irUofvUe form. The bruised plant 
is boiled or macerated in water acidu- 
lated with hydrochloric or adetic add, 
and tim liqimr, after filtration, is 
neutralised with an alkali,, (ammonia,, 
potash, lime, or magnesia); the re- 
sulting precipitate is purified by re- 
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solution in dilute acid, digestion with 
a little animal charcoal, and subsequent 
crystallisation, or reprecipitation with 
an alkali ; or the ^t precipitate is 
purified by dissolving once, or, if 
necessary, several times in boiling 
alcohol, which yields the pure alkaloid 
either on cooling or by evaporation. 

(2) Bait insduUe in water and non- 
volatile, but exktvng in the jilxmt as a 
sdvMe mU. The bruised or sliced 
{dant is either boiled or macerated in 
water, and the filtered liquor is pre- 
dpitatedand otherwise treated as in (1 ). 

(3) Base soluble in water a/nd non- 
vdalile. An infusion made with veiy 
dilute acid, hydrochloric or acetic, is , 
concentrate % gentle heat, and the j 
residual liquor is treated with potash 
(or concentrated solution of ammonia) 
and ether conjointly ; after repose, the 
ethereal solution is decanted and eva- 
porated. For those alkaloids which 
are insoluble in ether (as morphine and 
cinchonine), the previous process may 
be adopted. 

(4) Base both soluble in water and 
vqkaUe, The vegetable, in a bruised 
or divided state, or its extract, is 
alkalised with potash and distilled ; 
the distillate is neutralised with dilute 
oxalic or sulphuric acid and carefully 
evaporated to dryness ; the residue is 
taext digested in alcohol, and the re- ‘ 
suiting tincture agitated with potadi 
and ether, the former being in qum- 
tity just sufficient to seise on all we 
acid ; lastly, the ethereal solution thus 
fonned, on careful evaporation, leaves 
the alkaloid nearlv pure. It may be 
further purified by cautious distilla- 
tion. 

. As some of the alkaloids are soluble 
in excess of the itikaline precipitant, 
over-satuntion pbould be caiwfully 
avdded, or the precipitont may be used 
iindw the form of carbonate or bicar- 
* booaie. When lime and ma^esia are 
employed,, thqy are . boiled for a few i 
, mimite with the solution. 

Iv Ao<»dtia9.-~(l) ^1^ alkaloid is | 
from'the leaves of the Aconi- 
The leaves are infused 
^ and the solution is tmted 


with milk of lime, which liberates the 
alkaloids in solution. To the filtei’ed 
liquid ft added a little sulphuric acid,^ 
and the precipitatwi sulphate of lime 
is filtered off. The filtrate is evapor- 
ated until free from alcohol, when the 
aconitine is precipitated by an alkaline 
' carbonate. This precipitate is re-dis- 
solved in alcohol and the solution is 
decolorised by animal black, and eva- 
porated to dryness. The residue is 
re-dissolved in sulphuric acid, and 
precipitated anew with an alkaline 
carbonate ; the precipitate thus ob- 
tained yields pure aconitine on treat- 
ment with etW. It is deposited from 
this solution in a white powder, or 
sometimes in the form of a compact, 
transparent, vitreous mass. 

(2) Aconite root, in coarse powder, 

14 lb. ; rectified spirit, distilled water, 
solution of ammonia, pure ether, 
diluted sulphuric acid, of ^h a suffi- 
ciency. Pour upon the aconite root 
3 gal. of the spirit, mix well, and heat 
until ebullition commences ; then cool 
and macerate for 4 days. Transfer 
the whole to a displacement apparatus, 
and percolate, adding more spirit, 
whop requisite, until the root is ex- 
haui^. Distil off the greater part 
pf'the spirit from the tmcture, and 
evaporate the remainder over a water- 
fbath, until the whole of the alcohol 
has been dissipated. Mix the residual 
extract thoroughly with twice its 
weight of boiling distilled water, and 
when it has cooled to the temperature 
of the atmosphere, filter throt;^h paper. 
To the filtered liquid add solution of 
ammonia in slight excess, and heat 
gently over a water-bath. Separate < 
the precipitate on a filter and axy it. 
Reduce thu to coarse powder, and 
macerate in ihiooessive pc^ions of the 
pure ether with frequent agitation. 

I Decant the several pro^cts, mix and 
I distil off the ether until the extract is 
dry. Diamlve the diy extract in wann/ 
distilled water acidulated with tiha 
sulphuric add ; and, whoai the solution 

I is cold, predpitu^ it by the cautioue 
addition of solution of ammspia diluted 
with 4 times its bulk of distilled liwter. 
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Wash the precipitate on a filter with a 
amall quantity of cold distilled water, 
• and diy it by slight pressure between 
folds of filtering paper. (Cooley.) 

Atropine. — Atropine is an alkaloid 
extracted from the root of the deadly 
nightshade (A <ropa.5«^^onna). The 
following, according to Cooley, are the 
principal recognis^ methods of pre- 
paring the alkaloid : — 

(1) Belladonna root, recently dried, 
and in coarse powder, 2 lb. ; rectified 
spirit, 10 pints ; slaked lime, 1 oz. ; 
diluted sulphuric acid, carbonate of 
potash, of each a sufficiency ; chloro- 
form, 3 fl. oz. ; purified anii]^ char- 
coal, a sufficiency ; distilled water, 
10 fl. oz. Macerate the root in 4 pints 
of the spirit, for 24 hours, with fre- 
quent stirring. Transfer to a dis- 
placement apparatus, and exhaust the 
root with the remainder of the spirit 
by slow percolation. Add the lime to 
the tincture placed in a bottle, and 
shake them occasionally. Filter, add 
the diluted sulphuric acid in very 
feeble excess to the filtrate, and filter 
again. Distil off f of the spirit, add 
to the residue the distills water, 
evaporate at a gentle heat, but as 
rapidly as possible, until the liquor is 
reduced to ^ of its volume and no 
longer smells of alcohol; th^n let it 
cool. Add very cautiously, with con- 
stant stirring, a solution of carbonate 
of potash, so as nearly to neutralise 
the add, care, however, being taken 
that an excess is not used. Set to 
rest for 6 hours, f;hen filter, and add 
carbonate of potash in such quantity 
that the. liquid shall acquire a dedded 
alkaline reaction. Place in a bottle 
with the chloroform ; mix well by 
frequently repeated brisk agitation, 
and pour the mixed liquids into a 
funnel furnished with a glass stop-cook. 
When the chloroform has subsided, 
it off by the stop-cock, and distil 
it on a water-bath frxim a retort con- 
nected with a condenser. Dissolve 
tite residue in warm rectified sjarit ; 
digest the solution with a little animal 
charcoal ; |lter, eviqxnate, and cool 
until colourless ctystalB are obtained. 


(2) Expressed juice of belladonna is 
evaporated over a water-bath to the 
consistence of an extract, and then 
triturated in a marble or porcelain 
mortar with a strong solution of caustic 
potash ; the resulting mass is digested 
and well agitated for some time, at 
the temperature of 75° to 80° F. (24° 
to 27° C.), with benzole, q. s. ; and 
after repose, the benzole solution is 
carefully separated, and its volatile 
hydrocarbon is distilled off by the heat 
of a water-bath ; the residuum in the 
retort is now exhausted with water 
acidulated with sulphuric acid, and 
the resulting ‘‘acid solution,” after 
filtration, precipitated with carbonate 
of soda ; the precipitate is crude 
atropine, which is collected on a filter, 
pressed between folds of blotting 
paper, and dried ; after which it is 
purified by one or more re-solutions 
in alcohol, and crystallisations, which 
may or may not be modified in the 
manner noticed. The proportion of 
potash should be about 1 dr. to every 
quart of the expressed juice. An 
excellent and economical process. 
The product is 0*8 to 4 per cent, of 
the weight of the plant from wUoh 
the juice has been obtained. 

(3) Belladonna root (fresh-dried and 
coarsely powdered) is exhausted ly 
alcohol (O’ 882 sq. gr.); slaked lime 
(1 part for every 24 of the dried root 
employed) is then added to the tinc- 
ture, and the whole digested, with 
^tation, for 24 hours ; sulphuric acid 
is next added, drop Iw drop, to slight 
excess, and, after nitration, ratW 
more than half the spirit is removed 
by distillation ; a little water is now 
added to the residue and the re- , 
mainder of the alcohol evaporated as 
quickly as possible by a gentle heat ; 
after again filtering, the liquid is re- 
duced by further evaporation to the 
^ part of the weight of the root 
employed, and a concentrated solution 
of potash dropped into the cold liquid 
(to throw down a dark greyish brown 
matter), carefully avoiding ezcees, or 
renderh^ the" liquid in the slightest 
degree alkaline ; in a lew hours^ the 
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liquid is again filtered and carbonate i 
of potash added as long as a precipitate ] 
(alpine) falls •, after a further in- 
terval of 12 to 24 hours, this precipi- 
tate is collected and drained in a hlter, 
and after pressure between folds of 
blotting-paper, dried by a very gentle 
heat. It is purified by making it into 
a paste with water, again squeezing it 
between the folds of blotting-paper, 
drying it, re-disBolving it in 5 times 
its weight of alcohol, decolorising it 
with pure animal charcoal, distilling 
off greater part of the alcohol, and eva- ; 
poration and crystallisation by a very \ 
^ntle heat ; or only about ^ the spirit 
is distilled off, and 3 or 4 times its 
volume of water gradually agitated 
with it, the resulting milky liquid 
being then heated to boiling, and 
allowed to cool very slowly, when 
nearly the whole of the atropine crys- 
tallises out after a few hours. The 
same may be effected hy at once agitat- 
ing 6 or 8 volumes of water with the 
alcoholic solution, and Betting aside 
the mixture for 12 to 24 hours, by 
which time the crystallisatloQ wiU ^ 
completed. This prcoess originated 
with SoubeSran, wfu imfuuved by 
fiein, and subsequitntly, with slight 
modifications, adopted by Lie%. 

. The product is a^wut 0^3 per cent, of 
the w^ht of the root operated on. 

(4) filttfed tincture is precipi- 
ta^ with :fedme dissolved in an 
aqueous solution of iodide of potas- 
uum ; ' the re8ultin| ioduretted hydrio- 
date of atropine is decompose by 
i&no-and-water ; the metalic oxide is 
a^parated by means of carbonate of 
p^aidi ; and that alkaloid thus obtained 
udiaidNed in alcohol, and ciystallised. 

, (^uohardat and Cooper.) 

' 0) The diy leaves of belladonna-are 
gently hoSed for two hours in distilled 
ynAat just 'suSoient to cover them, 
and the resultix^ deoootion is strained 
ooarae doth intoalarge pre- 
‘ "' idng jar this peoeas is repeated 
, !a .#M9nd quantity of diatilled 
^ aad the two* decoctions are 
.,,__^i‘]^«wnoentrated auliihuric acid is 
aidw in ^ psbp^on of 2 dr 


to every lb. of leaves operated (m, by 
which the vegetable albumen of the 
decoction is precipitated, and th# 
liquid becomes clear and sherry- 
coloured ; the clear liquor is decant^ 
or siphoned off, and if necessary, 
filter^ ; the filtrate is decomposed by 
either passing a stream of gaseous 
ammonia through it, or by suspending 
in it a lump of carbonate of ammonia. 
The effect is that the liquid turns 
black, and crystals of atropine 4re 
slowly formed and deposited. At the 
expiration of a day or two, the supeir-’ 
natant mother-liquid is removed ijitli 
a siphon, and the crystals are thrown 
on a filter to drain and diy. It may 
be purified by re-solutipn and crystal- 
lisation. 1 lb. of leaves }delds 40 gr., 
or at the rate of 0*67 per cent, 
(Luxton.) 

(6) To 1 qt. of the crystallised juice 
of the plant (previous!^ heated to 
coagulate its ^bumen, filtered, and 
allowed to cool) is added 1 dr, caustic 
potash and 1 oz. chloroform ; the 
whole is then agitated well, and after 

hour’s repose, the supernatant liquor 
u poured from the diswloured chloro- 
form, which, after being washed with 
distilled water as long as it gives apy 
colour to it^ is placed in a small retort, 
and the chlorofdrm distilled off by a 
water-bath; the residue is dissolTed 
in a little water acidulated with sul- 
phuric acid, and precipitated by potash 
carbonate in slight excess ; the preci- 
pitate is re-dis^lved in alcohol, and 
the solution, by spontaneous evapora- 
tion, yields oystals of atix^one. 
(Kabourain.) 

(7) The expressed juice of the freely 
or watery extotet of the dry jdant, is 
treated with caustic soda in, sli^t 
excess, and amtated with l^ tisM* 
volume of ewer ; the atropine takei^ 
up by the ether is re-depoeiled after 
repose for some time, and purifieA^hy 
renting the treatinent witii 
ether^ often as neoesiaiy. 

(8) Freshly preeipitated hymte w 
magnesia is amd^ to the ooegntattd 

, ani filtered espreeeed w tl^ 
i-ndsture eviqgirated to ae 
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quickly as possible in a water-bath ; 
the residue is pulverised and dig^ted 
ifl strong alcohol, and the cl&ar liquid 
allowed to evaporate spontaneously. 
The crystals may be purified by re- 
puted re-solutions in alcohol. 

(9) The following improved process 
is rtoomtnended by A. W. Gerrard, 
who notices several objections to pre- 
ce<nng ones. Pack 1000 grm. of well 
powdered belladonna leaf or root in a 
percolator, and allow it to macerate 
24 hours with 1000 c.c. of 84 per cent, 
alcohol ; now add in parts of 260 c.c. 
at int«r^ of about 4 hours, another 
1000 c.c. of alcohol ; when percolation 
ceases, displace with water, recover the 
alcohol by distillation, and treat the 
extract with 5 times its volume of 
water; carefully separate the resin 
and fatty matter, and wash it twice, 
mixing aU the washings ; evaporate 
theka toSOO c.c. and add a good excess 
of ammonia ; expose in a shallow dish 
for some hours that excess of ammonia 
may volatilise ; now shake well with 
an equal volume of ether, separate the 
ether, and withdraw the atropine firpm 
it by shaking with a small volume of 
watw and reputed additions of acetic 
adoU Working in this way, the ftther 
may be used continuously to extract 
the mother-liquor until it is exhaii^ted. 
The aoetic solution of atropine is mow 
shaken, with and filtered through a 
little animal charcoal, concentrated to 
a small volume, tinted again with 
ammonia, and dissolved out a second 
time with ether. Allowing the ether 
to aponti^eously evaporate, the atro- 
pine will separate in excee^ngly fine 
nlamentous crystals of a satiny lustre 
imd almost white. Two more crystal- 
Usaticms will render them quite white. 
In conducting this process,' it is im- 
portant to rmhove the whole of the 
alcohol from the tincture, also to 
ether free from alcohol, 
^latta. J6um.) 

Bcnrbnrine*'— Berberine exists in 
the. ro^ of the common barbeny 
{Be^>eru in Ibe calumba 

root f3i> In^^MentMermim palma- 
and in toe oaiamba wood of 


Ceylon (M. fenestratum). It is pre- 
paid as follows : — 

(1) A soft watery extract of the 
root or wood is digested in rectified 
spirit, with trituration, as long as any- 
thing is taken up ; the resulting tinc- 
ture, after repose, is filtered, and the 
alcohol is gradually distilled off until 
the residue has the consistence of a 
thin syrup. The crystals which form 
as the liquid cools are drained in a 
funnel, washed with a few drops^ of 
ice-cold water, pressed dry in blotting 
paper, and then purified by solution 
and crystallisation, first in rectified 
spirit, and then in distilled water. 

(2) The root or wood, coarsely 
powdered, is digested in rectified 
spirit, and treated as in (1). 

Brucine.— Brucinetis contained in 
Bruda cmtidyaenteriea, St. Ignatius 
bean and Strychnos Nux vomica (along 
with strychmne). It is generally pre- 
pared fr^m the latter plant, wUoh is 
muph cheaper. The ^wdered nuts 
are treated with very dilute, boiling 
sulphuric acid, and expressed. The 
acid is next saturated with excess of 
milk of lime, by which sulphates of 
lime, strychnine, and brucine are 
thrown down. The precipitate is 
collected on a filter, and dned, and 
then treated with boiling aloohol 
(*850 sq. gr.), which dissolves the two 
alkaloids. The liquid is filtered while 
hot, and in cooling deposits the greater 
part of the strychnine. The l^oine 
remains in solution, and may be ob- 
tained by evaporation. They are both 
purified by repeated mystal^tion in 
idoohol. 

Oalumbine .--Oalumbine is pee- 
pared frx>m calumba root 
mum jMlmatwn) by the following 
methods : — 

(1) Digest the coarsely jpowdered 
root in water acidulated wito acetic 
add ; express,, filter, bdl to aMin 
filter, add oalduto earbonate in sl^t 
excess, and evaporate to dryness in a 
water-bath ; jwwder the reeidti^ and 
djgMt in bomm aloohol ; it wul de- 
posite mystals of oalumbine mi ooohag. 

(2) Evapcoate tincture of toe ro^ 
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(made with rectified spirit) to dryness ; 
dissolve residue in water, and agitate 
the solution with equal bulk of ether ; 
after short repose, decant the ethereal 
portion, distil off most of the ether, 
and set the liquid aside to crystallise. 
(Wittstock.) 

(3) The powdered root is covered 
with a 2 to 3 per cent, solution of 
oxalic acid for some hours, and the 
resulting extract is neutralised with 
ammonia, which takes up the calumbic 
acid, and leaves the oalumbine pure. 


OascariUine.— Cascarilline may 
be prepared from the bark of Croton 
CcaoariUxi or C. Eleuthcria by the 
following processes : — 

(1) The bark is exhausted with cold 
water by percolation, precipitated with 
lead acetate, and the filtrate treated 
with sulphuretted hydrogen ; the 
filtered liquid, after agitation with 
animal charcoal, and filtration, is 
gently evaporat^ to dryness. The 
powder is re-dissolved in boiling 
alcohol, and crystallised by very slow 
or spontaneous evaporation. (Duval.) 

(2) A quantity of coarsely powdered 
cascarilla bark is covered with a 2 to 3 
per cent, solution of oxalic acid and 
allowed to stand for 12 hours, the 
mixture being frequently shaken. At 
the ejqoration of this period, the tem- 
perature of the mixture is gradually 
raised to 140° F. (60° C.), after which 
it is ^owed to cool. Lastly, the 
liquid is filtered and the marc well 
pressed. The filtrate is then saturated 
with ammonia, and evaporated at a 
low temperature to 4 of its bulk. 
The liquid is again allowed to cool, 
and a deposit separa^,' if any has 
been formed. The liquid is poured 
into a fiask containing pure ether, the 
whole being shaken for some time. 
After being allowed to stand for 8 
hours or more, t^e eHiereal solution 
is poured off and distilled, so as to 
recover the greater pert of the ether. 
' Tbct ^^pu^tion is completed spon- 
jtsMIij^ in a current of air, without 

a|)^catibn of . heat, the result 
ibeii^ pure white oascaiiUine. The 


ethereal solution contains a small 
quantity of essential oil, nearly the 
whole of which passes over during the 
process of distillation ; but this in no 
way prevents the ether from being 
UB^ for the separation of another 
batch of the alkaloid. 

Colchicine is obtained from the 
seeds of the meadow saf&on {Colchicvm 
aut'timmale) by the following process: 
Macerate the bruised seeds in boiling 
alcohol, add magnesia to throw down 
the alkaloid, digest the precipitate 
in boiling alcohol, and filter. By 
cautious evaporation, colchicine will be 
deposited, and may be purified by re- 
solution and crystallisation in alcohol. 

Morphine is the most important 
alkaloid obtained from opium, itself a 
product of sevsral species of poppy 
(Palaver). Cooley pv^ the following 
4 methods of preparing morphine : — 

(1) Turkey opium (cut into thin 
sHces), 1 lb., is macerated for 24 hours 
in 1 qt. water, and the liquid portion 
is decanted ; the residuum is macer- 
ated for 12 hours with a second quart 
of water, and the process is reputed 
with a third quart of water, after 
which the insoluble portion is sub- 
ieoted to strong pressure ; the mixed 
liquids are evaporated by water or 
steam heat to a pint, and filtered 
through calico ; to the filtrate is added 
a solution formed of 6 dr. calcium 
chloride, dissolved in 4 fl. oz. distilled 
water, and the liquid is further eva- 
porate until it is BO far concentrated 
that nearly the whole of it becomes 
solid on cooling ; this is enveloped in 
I a oouple of fol<^ of strong calico, and 
I subjected to powerful pressure, the 
dark liquid wMch exudes being pre- 
served for subsequent use ; the 
squeezed cake is next freated with 
aTOut } pint of boiling; water and the 
undisBolved' portion is washed on a 
paper filter ; the filtered solution is 
again evaporated, and the solid p(wt|UlD 
thus obtained submitted to presijW 
as before ; if the product is not qul^ 
white, this {tooess is i^epeated a third 
time ; the squeezed o4kt is now dis- 
solved in 6 fl. oz. of boiling water, and 
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the solution filtwed through animal 
charcoal (if necessary) ; to the alear 
solution is added ammonia in slight 
excess ; the crystalline precipitate, 
which forms as the liquid cools, is 
collected on a paper filter, washed with 
cold distilled water, and, lastly, the 
filter is transferred to a porous brick, 
in order that the morphine which it 
contains may become dry. (From the 
liquids reserved from the expressions, 
more morphine may be obtained by 
dilution with water, precipitation with 
ammonia, re-solution in boiling water, 
and treatment with a little animal 
charcoal, etc., as before.) 

(2) Hydrochlorate of morphine, 
Loz., is dissolved in 1 pint distilled 
water, and 6 fl. dr. (orq. s.) ammonia 
previously diluted with 1 fl. oz. water 
is added, with agitation ; the precipi- 
tate is well washed in distilled water, 
and dried by a gentle heat. By a 
sipular process, morphine may be ob- 
tained i^m its other salts. 

(3) A cold aqueous infusion of opium 
is precipitated vrith carbonate of 
Bt)dium in excess ; the precipitate is 
washed, first with cold water, and then 
with cold alcohol of • 86 sq. gr. ; the 
residue is dissolved in weak acetic acid ; 
the solution is filtered through animal 
charcoal, and precipitated with am- 
monia ; the precipitate is again washed 
with cold water, dissolved in alcohol, 
and crystallised. A good process 
where spirit is cheap. (Merck.) 

(4) Opium, 4 pai^, is made into a 
strong infusion with water, q. s. ; 1 
part lime, reduced to a state of milk 
with water, is then added ; the mix- 
ture is next heated to boiling, at once 
filtered through linen, and treated, 
whilst still hot, with chloride of am- 
monium, in fine powder, in slight 
excess (about 1 oz. to each lb. of 
ojuum) ; the morphine is deposited as 
the liquid cools, and may be purified 
^a second solution in, lime and pre- 
iuitation by chloride of ammonium, 
fhia process is remarkably simple, and 
in many points is pref^ble to any 
other, eithef un the trmall or large 
scale. (Mohr.) 


(6) Pure. — The opium is digested in 
tepid water, and strongly expressed 
several times. The solution is evapo- 
rated down with powdered carbonate 
of lime. When about the consistence 
of a syrup, water is added, and the 
precipitated meconateof lime is filtered 
off. The Hfluid is again concentrated 
at a gentle heat. When concentrated 
and quite cold, a solution of chloride of 
calcium and a little hydrochloric acid 
are added, and the mixture is left to 
stand for 16 days. During this time 
crystals of hydrwhlorates of morphine 
and codeine are deposited. In order to 
separate these, the crystals are dis- 
solved in water, and treated with dilute 
ammonia, which precipitates the mor- 
phine, leaving the codeine in solution. 
The morphine is purified by repeated 
ciystallisations in alcohol. When pre- 
pared in this way, morphine is often 
contaminated with a little narcotine, 
which may be removed by treating 
with ether, in which morphine is quite 
insoluble. 

Narcotine is prepaid from opium 
by the following methods : (1) Prom 
opium exhausted of soluble matter 
cold water, by treating it with watef 
acidulated with acetic or hydrochloric 
acid, filtering, neutralising with am- 
' monia, and dissolving the washed 
I precipitate in boiling alcohol ; the^ 

I n^otine is deposited as the liquid 
cools, and may be purified by solution 
in ether. (2) By acting with ether on 
opium previously exhausted by cold 
water. (Cooley.) 

Nicotine is obtained from tobacco- 
leaves by the processes enumerated 
below : — 

(1) Infuse tobacco-leaves for 24 hr. 
in water acidulated with sulphuric 
add, strain, evaporate to a syrup, add 
^ of its volume of a strong solution of 
potash, and distil in an oil-bath at 288° 
F. (142° C.), occasionally adding a little 
water to assist the-prooess and prevent 
the too great concentration of the 
solution of potash in the retort ; next 
saturate the distilled product wil^ 
oxalic acid, evaporate to dryness^ 
digest in boiling absolute aloc^l. 
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evaporate the resulting tincture to 
a syrup, and decompose the oxalate 
of nicotine thus obtained by adding 
potash to it in a close vessel, and 
agitate the mass with ether, repeating 
the process with more ether until all 
the nicotine is dissolved out ; lastly, 
distil the mixed ethereal solution in an 
oil-bath. At first ether comes over, 
then water, and lastly nicotine, which, 
towards the end of the process, assumes 
a yellowish tint. (Ortigosa.) 

(2) This chiefly differs from the pre- 
ceding by the concluding distillation 
being conducted in a retort, by the heat 
of an oil-bath, at the temperature of 
284° F. (140° C.), in a current of hy- 
drogen, for 12 hra. ; after which, by 
zai^ the heat to 866° F, (180° C.), 
the nicotine distils over pure, drop by 
drop. (Schldsing.) 

(8) A tin vessel provided with 2 
tubuLures is filled with tobacco, which 
is previously damped with sodiuin car- 
bonate. One of the tubulures admits 
a glass tube reaching nearly to the 
bottom of the vessel ; the other is pro- 
vkied with a glass tube merely pene- 
trating the core. The vessel is made 
air-tight, placed in a boiling-hot steam 
bath, and a rapid stream of carbonic 
add gas is pass^ through it, entering 
the vessel by the longer and leaving it 
iby the shorter tube ; the latter dips 
into a mixture o! alcohol and dilute 
sulphuric add. In this manner a large 
yidd of perfectly colourless nicotine is 
obtained. In order to obtain the pure 
alkaloid, caustic baxyta is added to the 
solution, the latter is evaporated to 
dryness, and the pure nicotine is ex- 
tracted with ether. (Eirschmonn.) 

Piperine u obtained from black 
pepw(jP^erntynM»ja8follows. The 
alcoholic extract is treated vrith a weak 
solution cl caustic potash (1 to 100), 
amd the residue, after bd^ wash^ 
, with cold water, is dissolved in alcohol ; 
, the solu^n is next agitated with a 
h^e animal charcoal, and the filtrate 
^ hi allowed to evaporate spontaneously ; 
w TOoduct may be purified by re- 
tihtdoa in alflohol and re-mystallisa- 
(Oooley.) 


Ctuinine, etc.— Of the alkaloids 
presmt in cinchona barks, the four pos- 
sessing remedial value are, stated ih 
order of merit, quinidine, quinine, cin- 
chonidine, and cinchonine. Their rela- 
tive and total proportions are each sub- 
ject to great variations, in fact no two 
samples of the bark are alike. Until 
recently, quinine was the only member 
of the group admitted into use ; but 
experiment has shown that cinchoni- 
dine and cinchonine are very little in- 
ferior to ,the former as a febrifuge, and 
it is probable that they will not be 
thrown away in future. Quinidine is 
in too anud] proportion to deserve 
special notice. Though it is impracti- 
cable to state the percentage of alka^ 
loids, individually or collectively, in 
each species of bark, the latter are 
nevertheless distingiwed by well- 
marked characteristics, A knowledge of 
which is essential for their most econo- 
mical and suitable employment. Pale 
or crown bark is rich in crystallisable 
quinine, and is highly valued by the 
manuf^turers of quinine sulphate in 
this country. Yellow bark is even 
more higUy esteemed for this purpose. 
Bed bare, on the other hand, while as 
rich as either of the others in total 
alkaloids, contains only little quinine, 
and that difficult of extraction. More- 
over, this species is hardier, grows 
better, and yields about \ more bark 
thEm ojfiwnaliBt so that as a source of 
total alkaloids it is more deserving of 
attention than the other two, though 
inferior to them if they could be got 
to grow as luxuriantly. The red bark, 
too, is the most valuable for the pre- 
paration of tonic decoctions, tinctures, 
etc., largely used in Burope ; and in 
con^umce of this fact, its price in 
Western markets is but little, u at all, 
inferior to that of ^ kint^ rieiheria 
quinine. The barks best a^pted ter 
quinine*making letch the bert 
in European markets, and wiU pro|pbte 
continue to do so. ]ded btnk wiH 
doubtless recede in price when produce 
tion increase, as the itemand lor that 
kind is limited in Eiiim ; i^ is, how- 
ever, the only kind Hke^ to' ^ mmi in 
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the east for the local manufacture of a 
febrifuge, eihcieut as, while much 
•heaper than, sulphate of quifiine. 
Two conditions bearing upon this part 
of the subject are : (1) That high tem- 
perature increases the cinchonidine at 
the expense of the quinine, so that 
barks grown at a low elevation (or even 
at a high elevation, if exposed to sun- 
light), will be richer in the former and 
poorer in the latter, while a low mean 
temperature, within certfun limits, 
feivours the production of quinine ; (2) 
That deprivation of light, without im- 
peding the access of air and sun-heat, 
materially increases the proportion of 
total alkaloids. 

The manufacture of a cheap febri- 
fuge has engaged the serious attention 
of the Indum government, resulting 
in two such products — Broughton’s 
“amorphous quinine,” and the febri- 
fuge called “quinetum“ by Dr. de 

Vry. 

The former is prepared in the follow- 
ing way: Strip of the bark are 
placed in a copper pan with sulphuric 
acid (IJ percent, for trunk-bark, 1 per 
cent, or less for prunings, etc.), and a 
quantity of water from the fourth ex- 
traction (v. post) ; the whole is boiled 
for 1 hr., then subjected to a ^tro^ 
screw press, the liquid bein^^caught in 
a wooden vat. The bark is reboiled 
with liquor from a third extraction, 
with an additional \ per cent, of acid, 
for 1 hr., and is again squeezed. A 
third boiling is given in liquor from a 
fourth eztn^tion, and, after squeezing 
the bark is finally boiled with fresh 
water, sun-dried, and used as fuel. 
The resulting concentrated decoction 
is evaporated to and cooled ; it is 
then decomposed by addition of milk 
of lime in sl^ht excess, which precipi- 
tates the aUoids, with formation of 
insoluble lime salts ; after standing for 
a day, the precipitate is filtered off, 
squee^, dried, and pwdered. The 
powder is then placed in the apparatus 
i^wn in Fig. 10 ; AB G D is a sheet- 
iron cone traversed by a| upright tube 
K, terminati||g above in 4 open arms, 
and supports below on a flat iron 


disc CD. A copper vessel FG fits 
closely to the lower end of the cone. 
The latter is suspended, and connected 
through the tube H, with a simple 
worm tub. The cone is packed with 
the precipitate up to E, the lid u put 
on, and alcohol is added slowly from 
above, till F G is about | full of the 
saturated spirit 
which is then 
carefully neu- 
tralised by di- 
lute sulphuric 
acid. The cone 
is then con- 
nected with 
the condenser 
through H, and 
a fire is lighted 
below. The 
spirit boiling 
in F G rises 
in vapour 
through E, 
passes out at 
the openings, 
and condenses 
so as to form a 
liqtud stratum 
alrave the pre- 
cipitate. This 
is observed by 
the gauge B I ; 
uncondensed 
vapour passes 
tbroughH,and 
is caught. A 

small quantity of spirit, by constant 
circulation, extracts aU the alkaloids 
without waste. The alkaloid in F G is 
neufralised with dilute add every two 
days. When the predpitate no longer 
contains any alkaloid, F G is removed, 
and the alcohol is distilled off ; the al- 
kaloid is washed with water, while the 
alcohol is recovered with a tnaximiim 
loss of 6 per cent. The alkaldd is 
treated suddenly with about 10 tunes 
its bulk of cold water, which separatee 
the black resin present ; the addition of 
hlittlediluteaddulated solution (ffsodic 
sulphide will remove any coi^ aod- 
dental]^ pre^t. The alkaloid sdu- 
ti<m being still coloured, a small quan- 
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tity is precipitated by dilute caustic 
soda, the colouring matters falling at 
the same time. The whole is then 
filtered through cloth ; and the alka- 
loid is precipitated by caustic soda, 
filtered, pressed, dried, and powdered. 
Potash may replace soda, if more easily 
or cheaply procurable. This process j 
was employed to produce 600 lb. of 
alkaloid in the Nilgiris ; but the pro- 
duct was found to cost more than 

ordinary nnTnTnflrnifl.1 q iiininft , asHiiming j 

the value of dry trunk bark at 2s. a 
lb. , and branch-bark at 6d. The yield 
of alkaloid is, however, naturally much 
greater. 

The second method, adopted by 
Wood, in Sikkim, is much simpler; 
The diy bark is crushed into small 
pieces— not powdered — and is put into 
casks, where it is macerated in the cold 
with very dilute hydrochloric acid ; the 
liquor is then run off into wo^en 
vessels, and mixed with an excess of 
str^ solution caustic soda ; the pre- 
cipitate formed is collected on calico 
filters, and well washed with water. 
The precipitate is then gently dried, 
and powdered, constituti^ the crude 
febnf^e which requires purifying. 
This is performed by dissolving the 
product in dilute sulphuric acid, and 
adding a small quantity of a solution 
of sulphur in caustic soda. After 24 
hrs., the liquor is carefully filtered ; 
the filtrate is mixed with caustic soda, 
and theresultingpredpitateiscoUectod 
on calico, washed with a little water, 
dried, and powdered ; it is then ready 
for use. 

The operation is conducted in casks, 
worked in sets of three. Each cask 
receives 1 mound (82 lb.) of diy bark, 
which will undezgo four successive 
macerations of half a week’s duration, 
the liquor being passed through the 
three casks in rotation. The liquor 
used for the 4th (last) maceration is 
acidulated water ; when drawn off, it 
forms the liquor for the 3rd cask ; 

. thence it is conducted to the 2nd cask ; 

> and ,fina% to the 1st cask, containing 
«8W whence it is run off for pre* 

; ^^tatlon. When starting anew, each 
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cask will contain dry bark, so that the 
system of rotation is not brought into 
full operation till after the firat fori^ 
night. The liquor for precipitation is 
run into tube ; the others are drawn 
into buckets for transference to the 
respective casks. Acidulated water is 
made in a vat, by adding 1 gal. hydro- 
chloric acid to 100 gal. water. The 
weight of acid used in the exhaustion 
is per cent, of the weight of dry 
bcurk. The caustic soda solution con- 
sists of 1 part of the alkali dissolved 
in 3 parts of water ; it is stored in iron 
vessels. The quantity required for 
precipitation of the bark liquor is 
judged of by the curdy appearance 
assumed by the precipitate ; every 100 
lb. of dry bark consumes al^ut 6^ lb. 
of the alkali. 

Filtration of the {^ipitate is com- 
menced on the following day, when the 
liquor is transferred to the calico 
strainers, previously wetted. The first 
portions tl^t run through are returned, 
until the passing liquor has a bright 
ruby colour ; it is then allowed to flow 
away by a di^. When all the liquor 
has drsmed off, water is passed through 
the precipitate, until it ceases to 
acquire a red tint. The alkaloids on 
the filter should then exhibit a unfform 
cream-colbur. The precipitate is cbied, 
reduced to fine powder, and stored in 
suitable bins. 

During the drying of the precipitate, 
a slight reddish-brown colour is devel- 
oped ; this is removed by the following 
process of purification; 14 gal. of 
water are mixed with 2 pints of sul- 
phuric add, and 20 lb. of the diy 
powder ; about pint of solution of sul- 
phur in caustic soda is stirred in, and 
the whole Is left for 24 hours. It is 
then filtered through calico into a clean 
vessel, care beii^ taken to^ get the 
liquor perfectly mght ; about 0 ^ 
of water are usm to wash the sediment 
left on the filter ; the clear filtrat^is 
thoroughly mixed with soda solution, 
to predptate the alkaloids ; tiie pre- 
dpitate is collseted on cidico, wasl^ 
with a small quantity of water, drained 
dried, and i^uoed to fine' ^wder. 
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Wooden vessels are not so suitable for 
this operation as are those of enamelled 
ijon, or earthenware. • 

The bark used is exclusively dry 
succiruhra^ and care is taken to mix 
the root-, stem-, and branch-barks 
together, as nearly as possible in the 
proportions in which they are yielded 
by the plantations. Green bark would 
not be available at all seasons ; and it 
has been found that the trifling cost 
of drying the bark is more than repaid 
by the better product. 

The purified febrifuge is a fine white 
powder, which, however, acquires a 
slight buff tint by keeping. It never 
agglutinates, and is freely soluble in 
weak acids, such as lemon-juice, etc. 
The cost price of this febrifuge is esti- 
mated at 1«. 9d. an oz. ; it is as effi- 
cient as quinine at 9^. an oz. 

Q,uvidne . — ^The bark is powdered,- 
and boiled several times with sulphuric, 
or hydrochloric acid ; after each boiling 
it is carefully expressed, and afterwards 
the liquors are mixed together. The 
quinine, cinchonine, and some impuri- 
ties are precipitated with carbonate of 
soda, and the precipitate is collected 
in a cloth, compressed, dried, and 
digested with alcohol. The solution 
is next treated with dilute sulphuric 
acid, in sufficient quantity to exactly 
saturate the alkaloids, after which the 
alcohol is removed by boiling. The 
liquid is now allowed to cool, when the 
quinine is deposited as sulphate in 
ciystals. The cinchonine, which is 
more soluble remains in the mother- 
liquors. The ciystals of sulphate of 
quinine are dissolved in alcohol, and 
we solution is decolorised by the addi- 
tion of a little animal black ; they are 
subsequently purified by recrystallisa- 
tion. If the mother liquors still con- 
quinine, they are precipitated by 
oarbor»te of soda, and the precipitate 
is re-dissolved in sulphuric acid. The 
sulphate of quinine is separated by re- 
peated crystallisations. Pure qumine 
®*y.be prepared from the sulphate by 
F®oipitating it with a mineral alkali. 
(Stous’ ‘ Buoyolop»dia.9 

Salicine is found in the bark and 


leaves of several species of ScMx and 
Popidus, but most abundantly in the 
wlute willow (jS. alba) and aspen (P. 
trcmula). It is prepared as follows : — 

(1) Exhaust willow bark by repeated 
coction with water, concentrate the 
mixed liquors, and, while boiling, add 
litharge until the liquid is nearly de- 
colorised ; filter, remove the dissolved 
oxide of lead, first by sulphuric acid, 
and afterwards by sulphuret of 
barium; filter, and evaporate, that 
crystals may form ; the crystals must 
be purified by re-solution and re-crys- 
talHsation. (Merck.) 

(2) As No. 1, but using a stream of 
sulpWetted hydrogen to free the so- 
lution from lead. 

(3) To a strong filtered decoction of 
willow bark add milk of lime, to throw 
down the colour ; filter, evaporate the 
liquor to a syrupy consistence, add 
alcohol (sp. gr. 0 ‘ 847), to separate the 
gummy matter, filter, distil off the 
spirit, evaporate the residue, and set 
it aside in a cool place to crystallise ; 
the crystals are purified by solution in 
boiling water, agitation with a little 
animal charcoal, and recrystallisation. 

Strychxiine may be obtained from 
nux vomica {Strychms nux vomica) and 
from the Ignatius bean (S, Igmbii) by 
the following methods 

(1) Dissolve hydrochlorate or sul- 
phate of strychnine in distilled water, 
and throw down the alkaloid with am- 
monia, carefully avoiding excess ; re- 
dissolve the precipitate in hot rectified 
spirit, and collect the crystals which 
form as the liquid cools. 

(2) Nux vomica (in powder), 1 lb., 
is digested for 24 hrs. in } gal. of 
water acidulated with 2 fl, dr. of sul- 
phuric acid, after which it is boiled for 
I hour, and the decoction decanted ; 
the residue is boiled a second and a 
third time with a fresh } gal. of water 
acidulated with 1 fl. dr. of the add, 
and the undissolved matter is Anally 
submitted to strong expression; the 
decoctions are next filtered an d con- 
centrated to the consistence of a syrup, 
which is boilhd with 3 pints rectified 
sprit for about 20 minutes, hydrate of 
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calolum (1 oz., orq. s.) being added in 
Bucoessive portions during the ebulli- 
tion, until the solution becomes dis- 
tinctly alkaline ; the liquid is then 
filter^, the spirit distilled off, and the 
residue dissolved in diluted sulphuric 
acid, q. s. ; ammonia, in slight excess 
is added to the filter^ solution, and 
the precipitate which falls is collected 
upon a paper filter, and dried ; it is 
next re-dissolved in a minimum of 
boiling rectified spirit, and digested 
with I oz. of animal charcoal for 20 
minutes ; the filtered liquid, as it cools 
deposits stiychnine in ciystals. 

(3) Nux vomica, 1 lb . ; acetate of 
lead, 180 gr. ; solution of ammonia, 
q. 8. Subject the nux vomica for 2 
hours to steam in any convenient 
vessel ; chop or slice it ; dzy it in a 
water-bath or hot-air chamber, and 
immediately grind it in a coffee-mill. 
Digest the powder at a gentle heat for 
12 hours with 2 pints of the spirit and 
1 pint of the water, strain through 
linen, express strongly, and repeat the 
process twice. Distil off the spirit 
from the mixed fluid, evaporate the 
watery residue to about 16 oz., and 
filter when cold. Add now the ace- 
tate of lead, previously dissolved in 
distilled water, so long &s it contains 
any precipitate ; filter ; wash the pre- 
cipitate with 10 oz. of cold water, 
adding tfie washings to the filtrate ; 
evaporate the clear fluid to 8 oz., and, 
when it has cooled, add the ammonia 
in slight excess, stirring thoroughly. 
Let the mixture stand at the ordinal 
temperature for 12 hqurs ; collect the 
{precipitate on ,a filtw, wash it once 
with a few oz. of cold distilled water, 
dry it in a water-bath . or hot-ajr 
ofaiunber, and boil it with successive 
portions of rectified spirit, till the fluid 
scarcely tastes bitter. Distil off most 
cf the spirit, evi^porate the residue to 
^bulkof about | oz., and set it aside 
to cool. Cautiously pour off the 
“owish mother-liquor (which con- 
a. the tacine of the seeds) from 
r cmt of stiychnine which 
idisEea to the vessel. Throw the 
on a paper filter, wash it with a 


mixture of 2 parts of rectified spirit 
and 1 part of water, till the washings 
ceasttto become red on the addition o| 
nitric acid ; finally dissolve by boiling 
it with 1 oz. of rectified spirit, and set 
it aside to crystallise. More crystals 
may be obtained by evaporating the 
• mother-liquor. 

Veratrine is easily exhausted from 
the seeds of Veratrum SabadUla, by 
the following process : — 

The crushed seeds are exhausted 
with a 2 to 3 per cent, solution of 
oxalic acid for 24 hours, when a clear 
liquid is afforded, and is neutralised by 
ammonia. After about A hour, a pre- 
cipitate is formed in the nquid ; this is 
separated by filtration, and dissolved 
in pure cold alcohol. The alcoholic 
tincture, on evaporation, yields vetra- 
tine that is sufficiently white and cry- 
stalline, It is obtained perfectly so 
by dissolving in ether, without using 
any decolorising material, (Alessan- 
dri.) 

Allots. 

General Properties. - Alloys 
are compounds of two or more metals. 
Every alloy may be regarded as a 
new metal since it geno^ly possesses 
properties different from those of the 
metals of which it is composed ; but 
as the properties resulting from the 
combination of two metals rarely 
represent the mean of those metals, 
it is impossible to foretell the nature of 
a new alley. All true alloys consist 
of compounds of metals in their de- 
finite chemical proportions ; it is, how- 
ever, a matter of some difficulty to 
obtain them in a separate state, owing 
to the readiness with which they 
solve in the excess of that metal wlnqh 
may happen to preponderate, 
are some few alloys also in which tiba 
constituent metals seem to be met^ 
mechanically mixed. Alloys posaeis 
the propertieB which are oh^teristiiO 
of metiuB, BucS as metallic lustre, con- 
ductivity of heat and electricity, and. 
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in a greater or less de^;ree, malleability, 
ductility, and tenacity. The specific 
gravity of an alloy appears to depend 
upon the amount of cohesion or attrac- 
tion exerted by the constituent metals 
for one another and to bear no refer- 
ence whatever to the high or low 
specific gravity of those constituents 
in their free state. Their fusibility 
does not at all depend upon that of 
their constituents, but is generally 
greater ; thus the melting-point of tin 
is 466° F. (236° C. ), and that of lead 
626° F. (830° C.), whereas a compound 
of 6 parts of tin and 1 part of lead 
melts at 381^° F. (194° C.), and a com- 
pound of equal parts of both metals 
melts at 465 j° F. (241° C.). The duc- 
tility of alloys is usually slightly less 
than that of their most ductile con- 
stituent, and their hardness is greater 
than the mean hardness of both or all ^ 
the metals. The tenacity of an alloy , 
is often much greater than that of 
either of the metals alone. 

Alloys of gold, silver, and copper are 
generally superior in strength to any 
of the more fusible metals, and may 
bo forged either when red-hot or cold. 
These 3 metals seem to unite in any 
proportions, and always form ai^ alloy 
that is malleable when either hot or 
cold. Pure gold is but little lised in 
the arts : it is too soft. It is generally 
alloyed with silver and copper, sboth 
to harden it and depreciate its value. 
Alloyed with copper it forms gold 
of a red tint ; with silver, it forms gold 
of a green tint ; and alloyed with ^th 
copper and silver, it gives intermediate 
tints. Pure silver is but little used 
alone ; it is generally alloyed with a 
small amount of copper, which doM 
not change its colour, and greatly im- 
proves ito mallealnlity and working 
qualities. When gold, silver, or cop- 
pet is alloykl wil^ the more fusible 
metals— lewl, tin, and zinc— the alloy 
is less malleable and ductile than alloys 
of gold, silver, and copper. Th^ are 
''extreme red-short," am when heated 
to redness th^ will fly to piecoB under 
the hammer ; and all(^ of brass, bell- 
metal, eto., must be treated with 


caution, and should never be taken out 
of the mould while red-hot. Alloys 
of 2 parts copper and 1 zinc are very 
soft and malleable, and may be drawn 
by hammering or easily cut with a file, 
but an alloy of 1 copper and 2 zinc is 
as hard and brittle as glass, and may 
be easily pulverised. An alloy of 2 
copper and 1 lead makes a soft, malle- 
able metal, but is inferior to an alloy 
of copper and zinc. In alloys of 1 
copper and 1 lead, the lead will ooze 
out in cooling. In alloys of 1 copper 
and 2 lead, the lead will not unite, but 
will sink to the bottom when cool- 
ing. Alloys of 6 copper and 1 tin 
make a very hard alloy, which gets 
harder and whiter the more tin is 
added. Alloys of tin and copper 
should not lie too rapidly exposed to 
the air, for if a large percentage of tin 
is used it will strike to the sur&ce and 
ooze out, or make hard spots in the 
casting. Alloys of zmc and lead can- 
not be made without the addition of 
arsenic, unless the lead is in very small 
quantity. Alloys of zinc and tin are 
vei 7 hard and brittle, and are but 
little used alone. By the addition of 
copper to alloys of these 2 metals, 
the alloy is rendered more malleable 
and soft. Arsenio makes all alloys 
hard and brittle, and is vezy dangerous 
to use. It is seldom used except to 
impart fluidity to the very infusible 
metals. Alloys of lead and tin are 
I very malleable and ductile when cold, 
but at a temperature of about 200° F. 
(93^° C.), they lose the power of co- 
hesion, and a^ exceedingly brittle. 
The alloys of tin and lead partake of 
the general nature of these 2 metals. 
They are soft and malleable when cold, 
even when a small amount of brittle 
antimony has been added. An aUcw 
of 6 lead and 1 antimony is veiy aah 
and malleable, but an alloy of 3 Imd 
and 1 antimony is veryjhard and kitrie; 
and an alloy of 1 lead and 1 antimonv 
is harder and more brittle t-ban anu- 
m(Hiy. (E. Kirk.) 

Colours. Cdow of Brau ^ — ^It 
should be remembered that wMle a 
brass that is rich in copper is of a 
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deep golden red colour, the redness 
does not decrease and merge into a 
yellow, and the yellow become lighter, 
in a regular way, as the proportion of 
copper decreases and that of the zinc 
increases. It is important that this 
be noted as anyone ignorant of the 
fact would unfailingly suppose that' 
the richest coloured brass contained 
the most copper. 


Colour. 


Zinc. Copper. 
Per cent. Per cent. 


Rich gold red . 
Gold yellow 
Greenish yellow 

Yellow brass . 

Rich yellow 
Gold yellow 

Gold red . . 

Reddish white . 
Grey . . . 

White . . . 


10 

90 

15 

85 

20 

80 

25 

75 

SO 

70 

35 

65 

40 

60 

45 

55 

50 

50 

55 

45 

60 

40 

65 

35 

70 

30 

80 

20 


Oopper-Zine AUoySt colour of, 
(Content of tine. 

Per cent, wwur. 

5 . . red. 

10 . . red'brownish. 

16 . . red-yellow. \ 

20 . . reddish-yellow. 

22 . . reddish-yellow. 

26 . . pale yellow. 

27 . . yellow. 

80 . . yellow. 

86 . . dark ydlow. 

88 . . dark yellow. 

41 . . reddish-yellow. 

50 . . beautiful gold yellow. 

60 . . bismuth-gr^. 

70 . . antimony-grey. 

80 . . zino-grey. 

90 . . nno-grey. 


Beniity.— Niee and Winkelmann 
ezaminedthedensity of metals in a solid 
and in a liquid state, and found that, 
oontsaiy to tiie ^erally accepted 
,, mws on the subject, many melted 
bimetals expand when th^ solidify. 
* and carefully hMted to its 

^ floated on melted tin, 

rose td its surface even after it 


had been submerged. By attaching 
pieces of copper to the floating tin, it 
was i'ound that the increase of density 
by melting over solid tin was 0*7 per 
cent., a difference which is almost as 
great as that between tin at the 
freezing and the boiling points of 
water. Lead and cadmium did not 
yield as decisive a result. Zinc, how- 
ever, behaved like tin, but showed 
only a contraction of 0*2 per cent. 
In the case of bismuth, the floating 
test is very easily carried out, as this 
pietal shows as much as 3 per cent. 
Copper and iron showed a slight dif- 
ference, the peculiarity in the case of 
iron being well known, and having 
been the subject of elal^rate inveeti- 
^tions by Wrightson. 

The following table of the alloys, 
whose density is greater or less than 
the mean of their constituents, is 
given by several writers ;-i- 

AUoys the DemUy of vhioh is Orea^ 
than the mean of their oonatituents. 

‘ Gold and zinc. 

Gold and tin. 

Gold and bismuth. 

Gold and antimony. 

Gold and cobalt. 

Silver and zinc. 

Silver and tin. 

Silver and bismuth. 

Silver and antimony. 

Copper and zinc. 

Copper and tin. 

Copper and palladium. 

Copper and bismuth. 

Lead and antimony. 

Platinum and molybdenum. 

Palladium and bismuth. 

Alloys the Density of which is Less 
than the mean of their constituents. 

Gold and silver. 

Gold and iron. 

Gold and lead. 

Gold and copper. 

Gh>ld mid iridium. 

Gold and nickel. 

Silver mid copper. 

Iroi^d bismuth. 

Iron and antimony. 

Iron and lead. 
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Tin and lead. 

Tin and palladium. 

Tin and antimony. 

Nickel and arsenic. 

Zinc and antimony. 

Fusibility.— Some metals are al- 
most infusible, and, when heated to 
the highest heat in a crucible, they 
refuse to melt and become fluid ; but 
any metal can be melted by combina- 
tion with the more fusible metals. 
Thus platinum, which is infusible 
with any ordinary heat, can be fused 
readily when combined with zinc, tin, 
or arsenic. This metal, by combina- 
tion with arsenic, is render^ so fluid 
that it may be cast into any desired 
shape, and the arsenic may then be 
evaporated l:y a mild heat, leaving 
the platinum. Nickel, which barely 
fuses alone, will enter into combina- 
tion with copper, forming German 
silver— an alloy that is more fusible 
than nickel and less fusible than 
copper. This alloy is rendered the 
wMter, harder, and less fusible, the 
more nickel is added. The less fusible 
metals, when fused in contact with 
the more fusible metals, seem to dis- 
solve in the fusible metals ; rather 
than melt, the surface of the njietal is 
gradually washed down, until the 
entire mass is dissolved or liquefied, 
and reduced to the state of alloy. In 
forming alloys of brass, in fuznaces 
where heat enough cannot be obtained 
to fuse the copper separately, the 
alloy may be formed by heating the 
copper to the highest heat, and then 
adding the sdnc or tin in the molten 
state, so as not to reduce the tempera- 
ture of the coppejr. 

In forming alloys with new meteds, 
it is usual to melt the less fusible 
metols first and then add the more 
Mble metals, and mix them by stir- 
ri^ well t<gether ; the rod u^ in 
stining them should be heated to 
redness to prevent lowering the tem- 
perature or chilling the metal. In 
mixing alloys for b^, the alloy 
should be well stirrea with an iron 
rod well heated, in which case part 


of the iron is dissolved, combines with 
the alloy, and gives the beU a better 
tone ; but alloys of brass that are to 
be turned or finished should never be 
stirred with an iron rod, for the iron 
dissolved from the rod will cause hard 
specks in the alloy, if not thoroughly 
mixed. In forming fine alloys, the 
alloy should be stin^d with a rod of 
the least fusible metal contained in 
the fdloy, or with a wooden stick; 
the wooden stick, in many cases, is 
better than a metallic r^, for it 
causes the metal to boil slightly and 
unite more thoroughly, but it cannot 
be used in a little crucible with only 
a small amount of metal. When, 
alloys are made that contain only a 
very slight quantity of a metal that is 
difficult to fuse, as in pewter, it is 
scarcely possible to throw into the 
melted tin the per cent, of melted 
(»pper, with any certainty of the 2 
me^s being properly combined ; and 
in forming this ^oy, it is customaiy 
to melt the copper in a crucible, and 
then add to it 2 or 8 times its weight 
of melted tin ; this dilutes the copper, 
and makes an alloy c^ed temper or 
hardening. This alloy is very fusible, 
is melted in an iron lai^e, and is added 
to molten tin or lead, to give it the 
desired hardness, and form pewter. 
(E. Kirk.) 

Following are the melting-points 
of the elements employed in alloys 
(Bayley) 


AluzDinlam 



. . 654*5° a 

AnUmony . 



. . 629*5° a 

Arsenic 



. . 450° C. 

Bismuth . 



. . 268*3° C. 

Cadmium . 



. . 320° C. 

Copper . . 
Gold. . . 



, . 1080*6° 0 . 



. . 1061*7® C. 

Iron . . . 



1660°-1600O C. 

Lead. . . 



. 830°-^° C. 

Magnesium 



. . 632*7° a 

Manganese . 



1800®-l«00O C. 

Mercury . 



. . -39*4°a 

Nickel . . 



1400°-1460° 0. 

Pbospboms 



... 44° C. 

Platinum ' 



. . 1778® 0. 

1100^ 1300° C, 

l^ioon . . 



Silver . . 



. . »60*6« C. 

Sulphur 
Tellurium . 



. . 114*6° a 
. . 882° 0. 

Tin . . . 



. , 281*68° C. 

Zinc . . 



, . 419° C. 
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jijpecflic Heat. --The specific heat sbjmv in assaying different kinds of 
d alloys was found hy Regnault to be metallio oree. In these assays the 
very nearly the mean of the specific qiuulitiiy of blank flux used varies afr 
heats of the constituents. The follow- cording to the quality of the ores, bw 
ing rule for obtaining the specific heat the amount is generally about equal 
of alloys gives a very close approxima- proportions of ore and flux. The ore 
tion to the figures obtained by actual is mt roasted, and then finely broken 
experiment : Multiply the specific up and mixed with the flux, and the 
heat of each constituent into the per- whole is then rapidly heated in a cru* 
oentage amount of it contained in the cible. If the flux does not make the 
alloy, and divide the sum of the slag sufficiently fluid to allow the metal 
fuoducts by 100. Alloys are not, as to settle, a small amount of calcined 
a rule, such good conductors of heat borax is added, which makes the slag 
and electricity as the metals of which more liquid, and permits the metal to 
they are made. pass to the bottom of the crucible. 

Fluxes. — ^The best flux for alloys The crucible is then removed from the 
of copper and tin is rosin. It should fire, and the mixture is either poured 
be added when the metals are almost from it or allowed to cool in it. ' After 
melted. Another good flux is sal- it has cooled, the slag is knocked off 
ammoniac. In using this flux the ■ with a hammer, and a button of metal 
copper is usually melted first and the is obtained, '^en using this flux, 
flux added. When it is in the mushy the clay crucible, without either coal 
state, after the flux has been put in, or grapliite plumbago), is preferred, 
the zino and tin are added. A good for the flux is very hi^ on a crucible 
flux for old brass is common rosin- that contains either of tflesesubstances. 
soap. It should be added in small Black flux is used by some foundry- 
lumps, and stirred down into the men in melting the fine scrap-sweep- 
met^ when in the molten state. In ings from the floor, and dross and 
forming alloys of different metals>, the refuse from the crucible. By melting 
molten meta^ should always be kept these in a crucible with black flux, 
under a covering of black glass or pul- they obtain oonsidmable amounts of 
verised charcoal, to prevent oxidation, metal £rom them that would otherwise 
as it is commonly called, be lost. (E. Kirk.) 
u composed of 7 parts crude tartar. Melting.— ;(a) This operation may 

6 d saltpetre, 2 of common bottle- be carried on in an earthenware cru- 
glass, and by some a small muount of dble, when small quantities are being 
calcined borax is added. These ingre- operated upon ; but when lai^ masses 
dients, are first finely pounded and of metal have to be dealt with, as in 
mixed', and then gradually heated in the case of statues, etc., a reverbera- 
an iron pot or ladle so as to bum them tory furnace must be employed to 
together. Care should be taken not effect the melting. As a rule, the 
to overbmt the mixture, and as soon least fusible metal is placed in the 
, .ai it is thoroughlv melt^ and mixed crucible first, unless it be in veiy small 
tcgetheritshodd wremoved from the miantity, and will dissolve reiulily in 
fire and trowed to cool. After it has ! the other metal, in which case it ^oes 
cooled, it is finely ptdvmised and sifted, in last ; and ff, as in the case of me, 
and is then ready for use. It Ims a the volatilisation of the metal, be ex- 
grsat affinity for moisture and should tremely rapid, it is introduced onlv 
be protected against it I^bmng placed the moment before the fused mass u 
, ln bottles and ^e bottles corked ready to be poured into the mould S 

until wanted for use. is the other receptacle. The order in wld(^ 
powerM flux that can be made, the metals are melted has a m^tttial 
lw(t Mttle emplo^nsd in forming or effect upon tin nature of the resulting 
‘ but piincipally by as- alloy, for it has been proved by|»3qperi- 
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ment that the latter often posseBses rexnams on the Bre. Now, lueb a 
different propertira whec the mixing course is wrong, heoause, by api^dng 
tias taken place in a different order, heat too suddenly, the metals 
The fused metals should he kept fuse at lower degroes of heat, sweat 
thmughly well stirred up un^ the out, and are hurn^ before thoMwhicd^ 
mixture is complete ; otherwise the melt at higher temperatures 
heaviest metal will sink to the bottom fluid. The dross, as it is commonly 
of the ma^, and the alloy will not be called, which rises to the surface, ia in 
of uniform composition. This contin- many cases, the wtimony, or harden* 
gen(^ is sometimes avoided by melting ing property of the alloy, and should 
^e m as s a second time. When three not W thrown away. The surface of 
metals have to be united tether, they the melted metal should be kwt 
should first be melted in pairs, and covered with fine charcoal, which will 
afterwards together. prevent oxidation. A sr pa ll lump of 

(5) Guettier gives the following sug* sal-ammoniac should also be kept upon 
gestions on the subject of fusing the the surbce of the metal. The m et fftl 
metals: (1) The melting-pot should should tdways be stirred before pouring 
be red-hot (a white heat is better), and otherwise the heaviest metals will 
those metals first placed in it which separate and sink to the bottom of the 
require the most heat to fuse them. ladle, and a constantly varying qual* 
(2) Put the metals in the melting-pot ity of metal will be the result. By 
in strict order, following exactly the melting the metal slowly, and keeping 
different fusing points from the highest it properly fluxed as described, it ^ 
d^pee of temperature required down run sWp ; each coating will be found 
to the lowest, in r^ular sequence, and uniform throughout, and the metal 
beii^ especially cor^ul to refrain from will of equal harness. In observ- 
adding the next metal until those ing these simple precautions, much m 
already in the pot are completely the dissatisfaction now experienced 
melted. (8) When the metals fused in iising antifriction alloys will dis- 
t^ether in the crudble require very appear. 

different temperatures to melt them, (d) Mcmgcmae Afloys.— In practice, 
a layer of charcoal should be p^^ the copper should be first melted in a 
upon them, or if there is much tin in crucible in the ordinary , manner 
the alloy, a layer of sand should be the apiegd^eiaen or ferro-manganese, 
u^. (4) The molten mass should be either with or without the addition of 
vigorously stirred with a stick, and wrought-iron scrap, should at the 
even while poming it into another same time be melted in a separate 
vessel the stirring should not be re- smaller high temperature furnace, in 
lax^. (5) Use a little old alloy in a plumba^ graphite) crucible, under 
making new, if there is any on hand, powdered charcoal ; when it is com- 
(6) S^e sura that the melting-pots pletely fused, the copper also fused 
w absolutely clean wd free from and at a boiling heat, the ferro- 
tr^ of former operations. manganese should be poured into 

(o) Workmen who are unaccustomed the copper, and the two well 
to mucmg or treating metals while in a together by stirring with an iron 
liquid state. will irenerally melt ^ * - 


metal upon a blacksmith’s forge by 
•Kjjjng heat so rapidly that the ladle 
will b^me red-hot befmo the metal 
within it bwins to melt. When it has 
mmt^ a dicss rises to tiie suiiooe, 
and is skimmed off the workmen 
and thrown ayray. The nkimmin g 
process is kept up os long as the ladle 


awa UICTM.O k JiUV | vOlO 

tin, zinc, on both should then be 
added in the usual way, and in the 
r^uisite propor^ns aoccMnling to the 
kind of alloy it is requfrsd to produce. 
After the tin and zinc are added, the 
metal should be again well stined 
with a red-hot rod, Bsid ; it 

may then either be poured into ingot 
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moulds for future use, or it can at 
once be cast into moulds to produce 
any articles required. 

While most experimenters have sue* 
needed in combining manganese and 
copper by simultaneous reduction from 
then respective oxides — Heusler 
Brothers, of Dillenbuig, recognised a 
greater advantage in reducing metallic 
manganese from pure pyrolusite for 
itself, and afterwa^ alloying it in any 
required proportion \vith other metals. 
Tlie reduction takes place in large 
plumbago (graphite) crucibles, with 
an a dmix ture of carbon and of very 
basic materials, by which after 6 
hours* smelting in a powerful coke 
fire, “ crude manganese " is obtained, 
this containing 90 to 92 per cent, 
manganese, 6 to 6*5 carbon, 0*5 to 
to 1*6 iron, and 0*5 to 1*2 silicon. 
The crude metal can be refined to con- 
tain 94 to 95 per cent, manganese, 
when it is remelted with a suitable 
fiux, and this metal contains only 
combined carbon, while in its crude 
state graphitic carbon also is almost 
always present. The refined metal is 
whitOj with crystalline fracture, and 
it oxidizes slowly when exposed to 
damp air ; it is, th^fore, soon com- 
Uned with copper, thus forming 
** manganese copper,’* with 70 parts 
copper and 30 manganese. The alloy 
is cast either in inpts or shot, and 
becomes a commem^ article in this 
state; its fracture is of steel-grey 
colour aod very close, and it is not 
dijficult to combine it in any propor- 
tion with other metals or alloys, such 
as brass, bronze, gun-metu, bell- 
metal, yellow-metal, and others. 
The same combination has been found 


a very powerful “ physic ” in refining 
copper, because the man^neee will 
take up all oiygen which is absorbed 
hjf the bath of refined copper in the 
refining furnace before it is made 
either b^ an addition of lead 
or & an insertion of a pole of green 

“formation of idloys in 
i^ef the metals is more 
t tl]^e otbef , the less fusible 



metal should be fused first, and the 
mor^ fusible metal added either in 
the molten or solid state. As thft 
fusible metals are added, the tempera- 
ture of the alloy should be reduced, 
to prevent oxidation or burning away 
of the fusible metals *, for this reason, 
it is better to add the more fusible 
metals in the solid state, as by so 
doing the temperature of the metd is 
decreased. Alloys are always more 
fusible than the less fusible metals of 
which they are composed, and in some 
cases are more fusible than the most 
fusible metal they contain, as is the 
case of alloys of lin, lead, and bismuth. 
Some founders, in order to have the 
metal thoroughly united, first fuse the 
metals together, cast them into ingots, 
and remelt them for use. This prac- 
tice is had, for in the after-fusion 
there is always more or less of the 
more fusible metal burned away ; and 
it is hard to determine the propor- 
tions of the alloy, or to have any 
certainty as to the quality of the 
castings. In melting ingots or scrap- 
alloys, they should be fused as rapidly 
as possible, and at the lowest avail- 
able temperature, so as to avoid oxi- 
dation. 

Futnaces.— Furnaces for melting 
alloys may be built of common brick 
and lined with fire-brick ; but the best 
are made with a boiler-plate caisson, 
20 to 30 in. diam. and 30 to 40 in. high, 
usually set down in a pit, with the top 
only 10 or 12 in. above the floor of the 
foundry. The ash-pit, or opening 
around the furnace, is covered by a 
loose wooden grating, that admits of 
the ashes being removed. The iron 
caisson is lined with fire-brick, the 
same as a cupola, the lining being 
usually 6 in. or more thick. The in- 
side mameter of the furnace should 
not exc^ the outside diameter of 
crucible by more than 4 or 5 in., m 
greater space will require greater ex-/ 
TOnditure of fuel. llese furnaces ara 
liable to bum hollow around where the 
crucible rests ;eto avoid waste of fiuel, 
they should 1 m kept straightened up 
with fire-clay and sand. Sbmet^^ 
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these furnaces are built square inside^ stack at the back. Three or four 
but they are inferior to the circular commonly share a single stack, each 
form, and consume more fuel. Three having a separate flue and deeper, 
or four such furnaces are commonly When the cl^ney does not give suffi- 
arranged in sets, giving a graduated cient draught, the ash-pit may be 
scale of sizes, to suit the needs of tightly closed, and a mild blast turned 



Fro. IX. 


larger or smaller castings. When the into the ^t, to find its way up through 
quantity of metal used is large, a blast the grates. The fuel may be hard 
“ employed. coal or coke, broken into lumps about 

The common bm ftmace usually the rise of hen's eggs ; oc^eis prefer* 
depends on a natural draught, and able, as heating more rapidM^d titiui 
connects by a flue with a oh^ey lessening the oxidation of metal, liixi 
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gM*ooke from oannel coal is not ad- 
missible. 

The ordinary cupola furnace is shown 
in Fig. 11. It consists {of a circular 
(diamW a built of fire-brick, rising in 
the form of a dome, in the top of 
which is a circular opening, carrying a 
cast-iron ring through which the 
pots and fuel are introduced. At the 
bottom is a bed-plate 0 , which is a 
circular plate of cast-iron having one 
large hole d in the centre (for the 
withdrawal of ashes and clinkers), and 
twelve smaller ones e arnu^ged sym- 



Fia. 12. 

metrically around it. Bdow the bed- 
plate is t^e ash-pit /, leading to an 
arched air-passage 0 . which supplies 
afr to the a^-pit. l^)erin^ cast-iron 
/Bomlee, 6 in. high, 8 in. &meter at 
bottom, 1^ in. at the top, and 
f in. thick, are plao^ over the 
iVe sn^ holes t. ^The space 
he .top of the bed-plate and 
Jihe noazlM is built up with 
fire-clay until it fcmns a 
level with the top of 



the small nozzles, leaving the central 
hole ^ree. These nozzles do the duty 
of a fire-grate, by admitting the air 
that supports combustion. The whole 
construction is enclosed in a solid mass 
of brickwork, and an iron bar h is 
built in over the air-way in front of 
the bed-plate, and resting on the wi|^ 
forming the sides of the air- way, w 
give support. The dimensions of the 
furnace ^own are 3 ft. 6 in. dia- 
meter, and 8 ft. 6 in. in height from 
furnace-bed, to crown of arch. . 

The ordinary melting furnace is 
shown in Fig. 12. The fire-place a is 
lined throughout with fire-brick, as 
well as the opening d into the flue 
and a portion of the flue e itself ; h is 
the ash-pit ; 0 ,- register-door of ash-pit, 
by which the draught is partially regu- 
lated ; /, fire-brick cover for the fiar- 




Fio. 18 . 


naoe ; p, fire-bars. It is built all round 
with common brick ; and as mai^ SI a* 
BIX may use the same statfic. 

Fig. 18 illustrates the drcular melt- 
ing funume, (wwsting of an iron plate 
a pieroed jn the oentre by a oiroular 
hole, of the size of the interior oil^ 
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furnace, and crossed by the fire-bars ; 
& is a sheet-iron drum riveted together, 
{prming the shell of the furnace* and 
resting on the bed-plate ; it is first 
lined on the inside with in. of ordi- 
nary brick, and next with 9 in. of fire- 
brick ; c, fire-place ; d, flue leading to 
stack ; e, iron grating for admitting 
air beneath the furnace ; /, ash-pit ; 
four small brickwork pillars, about 18 
in. lugh, supporting the bed-plate ; A, 
fire-brick cover to furnace. The 
draught is regulated by a damper in 
the flue or on the stack. The latter 
is an iron plate lar^e enough to en- 
tirely cover the top of the stack, hinged 
at one edge, and opened or closed by 
a lever. 

A reverbatory furnace is illustrated 
in Fig. 14 : a, fire-place ; b, ash-pit ; 



drucibldg. — ^All the metals and al- 
loys, H^th the exception of iron and the 


very fusible metals, are meltedin cruci- 
bles, of which there areseveral different 
kinds. The principal ones in use are 
the Hessian pots, the English brown or 
clay pots, the Cornish and the Wedg- 
wood crucibles — all extensively used 
for melting alloys of brass, Itell-metal, 
gun-metal, etc. ; but they are very 
brittle, and seldom stand more than 
one heat, yet are generally sold cheap, 
and some founders prefer to use a 
crucible only once, for crucibles often 
crack or bum through on the second 
heat. The best crucibles for all kind 
of alloys are made of graphite (mis- 
called plumbago and black lead). 
Tliese are sold higher than any of the 
clay crucibles, but they are more re- 
fractory, and may be used for three or 
more successive heats without any 
danger of cracking or burning through. 
They are not so open and porous as 
the clay crucibles, and do not absorb so 
much of the meW, and for this reason 
they are to be preferred for melting 
valuable metals. When about to use 
a crucible, it should be heated gradu- 
ally by putting it in the furnace when 
the fire is started, or by setting it on 
the top of the tyle or covering of the 
furnace, with the mouth down ; it 
should be heated in this way until it is 
almost too hot to hold in the hands. 
Some founders stand a firebrick on end 
in the bottom of the furnace to set 
the crucible on. This prevents the 
crucible from settling with the fuel, as 
it is burnt away. This way of sup- 
porting the crucible is a good idea, 
when the furnace has a poor draught, 
and the metal is melted slowly, and it 
is necessary to replenish the fuel before 
the metal can be melted ; but in fpr- 
na^ where the metal is melted 
quickly, and it is not necessary to re- 
plenish the fuel in the middle of the 
heat, the crucible should be allowed to 
settle with the fuel, as the heat will 
then be more concentrated upon it. 
After the metal has been poured from 
the crucible into the mould or ingot, 
the crucible should always bejetumed 
to the furnace, and allowed A^l off 
with the furnace to preventit ^m 
.K 
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cracking. In forming alloys of brass, 
etc., a lid for the crucible is seldom 
used, but a covering of charcoal or 
some kind of flux is generally used on 
the metal. The metal to be melted 
in the crucible is generally packed in 
before the crucible is put into the fur- 
nace ; and when it is desirable to put 
in more metal after the metal has been 
fused, it is put in with the tongs, if 
the metal is in large pieces ; but when 
the metal to be added is in small pieces, 
it is put into the crucible through a 
long funnel-shaped pipe. The small 
end of this pipe is used for putting 
metals into the crucible, and the large 
end is used for covering the crucible 
to prevent the small pieces of fuel 
from falling into the crucible. 

AcidProof Alloys.— Thefollow- 
ing have a yellow colour : (a) Copper, 
53; zinc, 42; manganese, aluminium, 
IJ. (6) Copper, 70 ; lead, 20 ; tin, 3 ; 
antimony,?, (c) Gun metal— Copper, 
76 ; lead, 16 ; tin, 9 • 9 ; phosphorus, • 1. 
(d) Gun metal— Copper, 88 ; lead, 10 ; 
tin, 2. 

Aich, or Gedge’s Metal.— This 
is an alloy of zinc and copper in nearly 
the same proportions as in Muntz’s 
metal, but it contains also a little iron, 
thus 

Copper .... 60*0 

Zinc 88*2 

Iron 1*8 


It is veiy' malleable at a red heat, and 
may be hammered, rolled, drown into 
wire, or readily cast. It was formerly 
employed in Austria for casting can- 
non, and some Chinese cannon consist 
of a similar alloy. 

Aluminium Alloys. — Someyears 
Dr. Ludwig Mach experimented 
with alloys for the production of 
metal mirrors. It was considered 


indispensable that the composition 
fdmed st should be light, hard, tough, 
^ susceptible of polish, and that its 
peiSB ^ould not be easily affected by 
^e air. An equal mixture of mag- 
aluminium proved a very 
)i|»{hhle1pUoy. Fdllosdng up this dis- 
Odvwy, Ihr. Mach systematically tried 


all possible proportions of magnesium 
and .aluminium according to their 
properties and technical a^ptability^ 
giving the most approved one the 
n£une of magnalium, on the production 
of which he obtained patent rights. 
Before this, various experiments had 
been made, with a view to the dis- 
covery of suitable alloys ; but as at 
that time neither of the two metals 
could be obtained technically pure, 
the alloys did not possess the valuable 
properties which distinguish the new 
magnalium. 

Aluminium, as well as magnesium, 
is most difficult to work, inasmuch as 
the former chokes up the file, and is 
liable to break, while the latter is so 
tough that neither a file nor the 
turner's chisel can make any impres- 
sion. Magnalium, on the other hand, 
is more suitable than eithe.r of its 
component parts. Alloys containing 
up to 30 per cent, of magnesium 
furnish a metal the hardness of which 
lies about half-way between yellow 
and red brass, and which may be 
easily worked with any tool ; even the 
weakest screw-thread can be cut 
with proper keenness. The chips are 
like those of yellow brass, the ^es of 
the peces are smooth and bright, and 
choking never takes place even with 
the finest files. Ma^lium, more- 
over, is chemically less assailable than 
either of its components. Aluminium 
bjTitself has a very indifferent exterior, 
while magnesium by itself is greatly 
affected by the air, and oxidation vrill 
gradually extend iar into the interior. 
Magnalium is silvery white, remams 
unaffected 1^ exposure to the air, nor 
can ammonia or acetic or sulphuric 
acid harm it in any way. It sur- 
passes aluminium in gloss, tractability, 
firmness, and lightness. 

The combinations of aluminium with 
copper or with zinc can easily be made, 
but as these two metals are a greai^.; 
deal heavier than aluminium, aU the 
advantages due to the %ht wei^t of 
the latter areelost. While aluminium 
has a swcifio weight of 2 ‘7, the 
alloys rmerred to range between 3 
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and 3*5. A notable contrast to this 
is presented by the specific weight 
of^nagnalium, which is less than that 
of pure aluminium — namely, 2 to 2 * 5 
— according to composition. Magna- 
lium produced in Sweden shows a 
specific gravity of only 2 ' 4 to 2 * 7 

Magnalium is sold in the form of 
bars, tubes, sheets, and wire. For 
melting purposes, crucibles of grapfiite 
or of iron are used, the inside of the 
latter having been lined with clay and 
magnesia. Molten magnalium can be 
poured into the thinnest vessels of a 
diameter of down to two millimetres 
and of the most intricate forms, and 
will fill them up thoroughly and fault- 
lessly. It becomes soft at 670®, melts 
at 600°, and becomes fluid at 630°»C. 
On account of its lightness and its 
silvery white colour it is in a high 
degree suitable for metallic mount- 
ings on photographic apparatus, opti- 
cal instruments, and similGU* articles. 

Unfortunately, sea- water is inimical 
to magnalium, especially when the 
latter comes in contact with other 
metals. 

In cases in which, for technical 
purposes, great solidity is of para- 
mount importance, as, for instance, in 
regard to large castings, an alloy of 
from 3 to 5 per cent, of magnesium is 
most suitable. An addition of 10 per 
cent, of magnesium would renW 
m ag nali um brittle, while 30 cent, 
of magnesium would reduce the solid- 
ity of the alloy still more. With only 
2‘4 p^ cent, of magnesium added, 
magnalium can be forged at a tem- 
perature of 400° C., and will then act 
m a si m il ar way to copper at red 
heat. If containing less than 5 per 
cent, of magnesium, it may be foiged 
in the cold state, {md if perchance the 
hammering has rendered it too hard, 
it can be made malleable again by 
heating to a temperature of 600° C., 
and c h il ling it thereupon in cold 
water. (‘ Journal ’ of the Franklin 
Institute.) 

(J) A writer in the ‘ illnnniTiiiiTn 
World’ gives the constituents of a 
hard alloy which has been found veiy 


useful for the spacing levers of type- 
writers. The metal now genersdly 
used for this purpose by the various 
typewriter companies is ‘‘aluminium 
silver” or “ silver metal,” The pro- 
portions are given as follows : — 

Copper . . . 67*00 

Nickel . . . 20*00 

Zinc . . . 20*00 

Aluminum . . 3*00 


100*00 

This alloy when used on typewrit- 
ing machines is nickel-plated, for the 
sake of the first appearance ; but so 
far as corrosion is concerned, nickel- 
ing is unnecessary. In regard to its 
other qualities, they are of a character 
that recommends the alloy for many 
purposes. It is stiff and strong and 
cannot be bent to any extent without 
breaking, especially if the percentage 
of aluminum is increased to 3 * 6 per 
cent. ; it casts free from pinholes and 
blow-holes. The liquid metal com- 
pletely fills the mould, giving sharp, 
clean castings, true to pattern ; its 
cost is not greater than brass; its 
colour is silver white, and its hard- 
n^ makes it susceptible of a high 
polish. 

Aluminium Zinc.— The follow- 
ing alloys are strong, and meet all 
usual requirements : — 

Al. Zd. Cd. Sn. 

For wire or sheet 28 6 

„ tubes . . 13 6 *8 *2 

With good close \ oq lO 

groin I 

With good open \ i g g 

grain / ® *• 

Aluminium Bronze.— (1) This 
alloy is composed of 90 parts of copper 
and 10 of aluminium. It is a definite 
chemical compound, and was dis- 
covered by Dr. Percy. It was manu- 
f^tured for many years at Washing- 
ton, near Newcastle, by J. liowthian 
Bell, who obtained it by melting the 
copper in a crucible made of g^hite 
or some other highly re&aoto^p^te- 
rial ; the correct propMon d metaUlo 
i % 
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{Juminium was added to the melted 
copper, the two metals uniting with 
evolution of intense heat. Aluminium 
bronze is of a yellow colour, resembling 
gold ; it is extremely hard and tena- 
cious, and possesses great malleability 
and strength. It is admirably adapted 
for the working parts of machinery 
where great durability is required, and 
has a power of withstanding compres- 
sion nearly equal to that of the best 
steel. Aluminium bronze containing 
10 per cent, of aluminium possesses 
the maximum degree of hardness, 
strength, and tenacity ; a larger pro- 
portion of aluminium renders the 
alloy weak and brittle. It has a 
specific gravity of 7*68 ; the weight of 
a cubic inch is 0*276 lb., and the ten- 
sile strength 82 tons per sq. in. 

(2) 100 parts copper and 10 alumin- 
ium, measured by weighing, when 
combined is a durable alloy, which 
maybe foiled and worked in the same 
manner as copper, and is the same 
colour as pale gold. 80 parts copper, 
19 zinc, and 1 aluminium form a good 
durable alloy. 

Anti-friction Alloys.—A good 
white metal for lining journal boxes, 
pillow-blockB, etc., is made of — 

Cot^ 4 parts 

Tin 96 „ 

Antimony. . . . 8 „ 


In this* Che tin is in excess, and the 
alloy is prepared in a roundalraut way : 
12 parts o^per are first melted, and 
then 36 of tin are added ; 24 of anti- 
mony are put in, and then 36 of tin, 
the temp^ture being lowered as soon 
as the copper is melted, in order not 
to oxidise the tin and antimony, the 
surface of the bath being protected 
from contact with the mr. The alloy 
thus made is subsequently remelted in 
the proportion of 60 parts alloy to 100 
tim For small journals, where the 
frmtion is not great, both the oopper 
and stntimony may be doubled in 

E ntity; An alloy of 1 part oopper, 
tin, and 6 antimony, has a greasy 
j a^d is good for machines not 
m^worked ; but a better metal for 


lining bearings subjected to rapid, not 
heat y friction, is m^e of 85 parts lead, 
16 antimony. Vaucher’s alloy is com- 
posed mainly of zinc and tin, with 
small quantities of lead and antunony, 
the l^t being melted separately. 
Brasses for locomotive beaimgs are 
usually made of — 

Copper 64 parts 

Tin 7 „ 

‘ Zinc 1 ,, 

Babbitt’s metal (see below) may be 
described as a tin alloy, 10 parts of 
that metal being used in conjunction 
with 1 each of copper and antimony. 
In recent years, phosphor bronze and 
manganese bronze have established a 
good reputation, and latterly cadmium 
has attracted some attention as an in- 
gredient in alloys for bearings. It 
fuses below a red heat, and volatilises 
so readily at the ordinary temperatures 
necessary for making alloys, that great 
difficulty has been experienced in using 
it as an ingredient. It is malleable 
and ductile, is hardw and more tena- 
cious than tin, but soils paper as lead 
does when it is rubbed over it. Possi- 
bly this property has attracted in- 
ventors to it, as the fine particles thus 
removed on slight friction would pro- 
bably produce a highly smooth surface 
on a baring made of an alloy contain-, 
ing cadmium. The proportions pre- 
f^red are — 

Copper .... 660 parts 
Kickel .... 275 „ 
Cadmium , . . 50 ,, 

Zinc and Tin. . . 25 „ 

On different lines of railway, and in 
various oountries, a veiy large number 
of alloys have bem tried for bearings. 
Thus, where the freight is light, bear- 
ings made of an alloy of lead and anti- 
mony have been found 1)0 give 
results— the life of the joui^ beitig 
proloi^ed at the expense of bearil^ 
and with an increa^ consimptidn cu 
lubricant. Alloys of tin and oopper 
have been tied ; but, except in some 
few proportions, they are too hard; 
though when llie tin pr^n^eratei, 
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and thore is an addition of antimony, 
a good bearing is obtained, but at. too 
h^h a price. Bearings of white metal, 
and of an alloy of antimony and lead, 
possess the advantage that they ere 
easily replaced ; but unless the supply 
of lubricant is kept up, they soon wear 
out, and the latter rapidly fuse, if the 
journal becomes heated. White metal 
bearings, with the copper and antimony 
preponderating, ore too hard, too 
brittle, and break under heavy loads ; 
while, if the tin is in excess, and they 
are subjected to great pressure, they 
soon wear out of shape. Dr. Kiiuzel 
made many experiments on bearings, 
and concluded that for a bearing to 
possess all the required qualities it 
should be heterogeneous in constitu- 
tion, and that its skeleton, so to speak, 
should be made of a metal as tenacious 
as possible, the hardness of which is 
nearly equal to that of the journal, so 
as to enable it to resist the shocks to 
wliich it is subjected without changing 
its shape. The insterstices or pores of 
the skeleton should contain a soft 
metal. The final result of Dr. Kiin- 
zel's investigations was the invention 
of his patented aUoy, which consists 
of phosphor-bronze, .with certain quan- 
tities of lead and tin added to form the 
soft alloy for filling the pores. By 
varying the proportions of the ingre- 
dients, and by adding or omitting' the 
proportion of zinc, the hardness of the 
beamg may be adapted to that of the 
joumsJ. (‘Eng. Mech.’) 

Antimony. — (a) Tin is now so 
high in inice that we find many brass 
foundries going back to the addition 
of antimony to certain bronze mixtures 
to ohMpen them. The practice con- 
sists in replacing port of the tin in the 
mixture % antimony. To be sure, 
speltp is also used ; but there are 
certam cases in which a bronze metal 
is desired which shall be hard smd stiff, 
and^ yet have a good colouf. The 
addirion of 4 considerable quantity of 
spelter is necessary for accomplishing 
the sune thing, and this alters the 
colour too much. 

A &kvourite mixture used for many 


classes of work in which stiffness and 
colour are required is the following : 
Copper 88 per cent, or 10 lb., zinc 
6-60 per cent, or 10 oz., tin 2*75 per 
cent, or 6 oz., lead 2*26 per cent, or 
4 oz., antimony 1 *60 per cent, or 3 oz. 

While we are not in favour of adding 
antimony to bronze mixtures, as it pro- 
duces red-shortness, there are, perhaps, 
many ornamental castings such as 
buckles or similar cheap work in which 
an “Oreide” colour is desired, and the 
price of which will not afford the use 
of much tin. We advise those who 
are not acquainted with these mixtures 
to try them on a small scale before 
going ahead, as it may not suit their 
case. Do not use for any work -re- 
quiring much strength. (‘ The Brass 
World.') 

(6) Antimony imparts a peculiar 
beautiful red colour to copper, vary- 
ing from rose-red in a little copper and 
much antimony, to crimson or violet 
when equal parts of these meta^ are 
melted together. 

Babbitt’s Attrition Metal. — 
Melt sepsrately 4 lb. of copper, 12 lb. 
best quality tin, 8 lb. regulus of anti- 
mony, and 12 lb. more of tin while 
the composition is in a melted state. 
Pour the antimony into the tin, then 
mix with the copper away from the 
fire in a separate pot. 

In melting the composition, it is 
better to keep a smaU quantity of 
powdered charcoal on the surface of 
the metal. The above composition is 
called “hardening." For lining-metal, 
take 1 lb. of ha^ening and melt it 
with 2 lb. of tin, which produces the 
lining-metal for use. Ibus the pro- 
portions for Uning-metal are, 4 lb. ^ 
copper, 8 lb. of regulus of antimony, 
and 96 lb. of tin. 

Bearing Brasses should have a 
special composition, much harder than 
common brass ; the following propor- 
tions are found to serve the purpose 
well : Copp^ 80 to 82 per cent., tin 
10 to 14, zinc 2 to 4, Borne use thin 
formula : Copper 84, tin 12, and 4 , 
A cheaper bearing brass is made from 
copper 61 per cent., tin 8, hard scrap 
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41 per cent. To some extent the 
mixtures just described are being dis- 
placed in favour of certain propriety 
bronzes and by anti-friction white 
metals ; but there is always occasion 
for the use of this formula on standard 
work. 

Bell-Metal.— An alloy of copper 
and tin in proportions varying from 3 
to 6 parts of copper to 1 of tin. It is 
of a yellowish-grey colour, hard, brittle, 
andsonorous, andexhibitsafine-grained 
fracture. Cooled suddenly from a red 
heat, it becomes soft, but regains its 
hardness after being re-heated and 
cooled very slowly. Small liouse-bells 
are usually made of an alloy of 2 parts 
of copper with 1 of tin ; but for larger 
bells a higher proportion of copper is 
needed. 

The larger the proportion of copper 
in the alloy, the deeper and graver is 
the tone of the bells formed from it. I 
The addition of tin, iron, or zinc causes | 
them to give out a sharper tone. Where 
the quality of the tone is the chief 
object sought after, care must be taken | 
to employ only commercially pure 
copper. The presence of lead, even j 
in very small quantities, prejudicially j 
affects the sonorousness of the alloy. 

The composition of some varieties of < 
bell-metal is shown below • 

(1) Copper, 39 parts ; tin 11. This 
is the most sonorous of all the alloys 
of copper and zinc. 

(2) Copper, 77 parts ; tin, 21 ; anti- 
mony, 2. Paler and inferior to the 
above. (‘Pounders’ Standard.’) 

(3) Copper, 4 parts ; tin, 1. Very 
deep-toned and sonorous. 

(4) Copper, 8 parts ; tin, 1. Used 
for church and other lE^e ^Us. 

(5) Copper, 17 parts ; tin. 8. Best 
ptroportions for house-beUs, hand-bells, 
etc. 

(6) Copper, 72 parts ; tin, 26f; iron, 

1^. Used by the Paris houses for the 
bells of small clocks. I 

(7) Cop^, 8 lb. ; nickel, 1 lb. ; ! 
lodted ana cooled ; add 1 lb. zinc and 
} iduminium ; melt and cool ; melt 

and add ^ oz. mercury and 6 lb. 
oaeltM copper. Said not to tarnish 


nor crack, and to be lighter in weight 
and ^ve better sound. 

Bismuth Bronze.~A metedlic 
dloy, which the inventor calls bismuth 
bronze, was introduced by Webster, as 
specially suitable for use in sea-water, 
for telegraph and music wires, and for 
domestic articles. The composition 
varies slightly with the purpose for 
which the bronze is to be used, but in 
all cases the proportion of bismuth is 
very small. For a hard alloy, he takes 
1 part bismuth and 16 of tin, and 
having melted them, mixes them 
thoroughly as a separate or preliminary 
alloy. For a hard bismuth bronze he 
then t^es 69 parts copper, 21 spelter, 
9 nickel, and 1 of the bismuth tin 
alloy. The metals are melted in a 
furnace or crucible, thoroughly mixed, 
and run into moulds for future use. 
This bronze is hard, tough, and sonor- 
ous ; it may be used in the manufac- 
tum of screw-propeller blades, shafts, 
tubes and other appliances employed 
rtially or constantly in sea-water, 
ing specially suited to withstand the 
daatructive action of salt-water. In 
consequence of its toughness it is well 
suited for telegraph wires and other 
purposes where much strain has to be 
TOme. From its sonorous quality, it 
is well adapted for piano and other 
music wires. For domestic utensils, 
and other articles generally exposed to 
atmospheric influence, the composition 
is 1 part bismuth, 1 aluminium, and 
16 tin, melted together to form the 
separate or preliminary alloy, which is 
added in the proportion of 1 per cent, 
to the above described alloy of copper, 
spelter, and nickel. The resulting 
l^nze forms a durable, bright, 
hard alloy suited for the manufacture 
of spoons, forks, knives, dish-oovers, 
kettles, t^-pots, jugs, and numerous 
other utensils. These alloys are said 
to resist oxidation, to polish well and 
easily, and to keep their, colour welS 
BrasB.— <a) Brass is perhaps the 
most usefuland importantalloy known. 
I Its oomposifion varies widely with the 
I usiBs for which it is intenM, Init its 
^ constituents are copper and zinq» usual- 




Properties of Brass. 


Alloys : Brass. 


55 



56 


Alloys: Brass. 


lyin the proportions of nearly two parts 
of the former to one part of the latter. 
Brass may also contain small quantities 
of tin and lead. The qualities which 
render this alloy so valuable may be 
briefly enumerated as follows : It is 
harder than copper, and consequently 
better able to resist wear and tear. It 
is very malleable and ductile, and 
therefore admits of being either rolled 
into thin sheets, shaped ^th the 
hammer, drawn into fine wire, or 
raised by stamping into objects of 
various forms. It is readily fusible, 
and therefore easily cast at a lower 
temperature than copper. It resists 
the influences of the atmosphere better 
than copper, although, if unprotected 
by la^uer or varnish, it rapidly tar- 
nishes and blackens on exposure to the 
air. Finally, brass has a fine yellow 
colour, and is capable of receiving a 
beautiful polish. 

The malleability of brass varies with 
its composition and with its tempera- 
ture ; it is also affected, to a sensible 
degree, by the presence, even in min- 
ute quantities, of certain other metals. 
Some varieties of brass are malleable 
only when cold, others only when hot, 
and others, again, are never malleable. 
At a temperature just below its fusing- 
point, brass, like copper, is brittle, and 
may be powdered in a mortar. Alloys 
of copper and zinc present a great 
vmiei^ of colour, ranging between the 
reddish hue of the former and the 
bluish- white of the latter ; the transi- 
tion is gradual, and passes through aU 
the intermediate stages of yellow. 
The table given on p. 65 repr^ents the 
intensity of colour, hardness, and 
fusibility possessed by these different 
aUoys. 

Brass which is required for rolling 
into sheets should contain no anti- 
mony, as this meW renders the alloy 
very brittle, and extremely liable to 
ora^. That which has to be turned 
jcpsBtains invariably a small proportion 
Wifoad, usually about 2 per cent. ; this 
iS^i^on^jir made when the crucible 
fused metals is taken 
the furnace. The following is 


an analysis of a brass which is well 
adapted for this purpose : Coppen 
65‘8 ; zinc, 31*8; le^, 2*15; tuf; 
0*25. The presence of tin was be- 
lieved to be accidental. Brass required 
for engraving upon should always con- 
tain a little tin, in order to render it 
sufficiently firm. Brass laminates well 
in the rolling mill cold, as long as it 
is kept sufficiently soft ; but as ly 
lamination the metal hardens and b^ 
comes brittle, it is necessary to restore 
its tenacity by annealing in an oven or 
reverberatory furnace. The same pro- 
cess of annealing is necessary in the 
mimufacture of brass wire, which is 
obtained by drawing it through holes 
in steel plates, polished carefully and 
adjusted in series, graduated in size, 
so as not to diminish too rapidly, and 
thus render it necessary to employ so 
much power for drawing, as would 
cause the breaking of the wire. Brass 
is not usually so prepared as to admit 
of its being hammered out, as is done 
in the manufocture of copper utensils ; 
but a brass-foil or Dutch metal, of the 
colour and approaching the thinness of 
gold-leaf, is manufactured by beating 
out thin sheets of brass with hammers 
worked by water-power, making 300 or 
400 strokes per minute. 

The copper is first placed in the 
crucible, and the zinc is added to it 
bit by bit with much caution, as soon 
as the former metal is in a state of 
incipient fusion. The ingots of copper 
should be heated to r^ness before 
being put into the crucible. When 
the mi^ure is well fused together, the 
cinders are removed, and it is poured, 
if required for casting, into sand- 
moulds ; if, on the conti^, it is to be 
used for rolling, it is cooled in close 
iron ingot-moulds, previously heated, 
oiled, and dusted hghtly over in the. 
interior with powdered charcoal. A 
loss of zinc in wiably occurs by vela- 
tilisation, which is always taken into;^ 
consideration when weighing out thb 
metal. 

(h) The ioUdWing formulas show the 
composition of dmerent varietiei of 
brass * 
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For button brass, an alloy of 8 fiarts 
of copper and 5 of zinc is comn^nly 
lAed. An alloy paler in colour, and 
used for the common buttons, consists 
of 25 of copper, 20 of zinc, 3 of lead, 
and 2 of tin. 

For ^ne brass, an alloy of 2 parts of 
copper with 1 of zinc is the correct 
proportion ; the metals are melted 
separately, poured suddenly together, 
and united by vigorous stirring. By 
raising the proportion of copper to 7 
parts of copper and 3 of zinc, a bright- 
yellow and malleable alloy is obtained ; 
4 of copper and 1 of zinc yields a metal 
of darker colour than the last. 

Brass ior fine castinffs is an alloy of 
62 parts of copper, 35 of zinc, 2 of 
lead, and 1 of tin ; this is rather pale 
and brittle. An alloy used for the 
same purpose, and of a deep, rich 
colour, consists of 90 copper, 7 zinc, 
2 tin, 1 lead. 

For gildmg, good proportions are : 
64 parts copper, 32 zinc, 8 lead, 1 tin. 

For maUeahlc brass, good propor- 
tions are : 33 parts copper, 25 zinc, 
or, 3 copper and 2 zinc. These are 
malleable when hot. 

For seUderwg, an alloy of 12 parts 
fine brass, 6 zinc, 1 tin, melted to- 
gether, is most commonly employed. 

For turning, the proportions are : 
98 parts fine brass, 2 lead, both melted 
together; or, 65 copper, 33 zinc, 2 
le^. 

For mre, an alloy of 72 parts copper, 
28 zinc, is commonly used ; this alloy 
must be afterwards hardened by tem- 
pering. 

(c) The best plan of making brass is. 
to melt the copper in a black-lead 
crucible first, 6^ the zinc as much 
as possible, and immerse the whole of 
the zmc into the copper when the 
latter is not hotter them barely to con- 
tinue fluid. Drop a piece of ^rax the 
size of a walnut into the pot. When 
the surface of the hot metal is kept 
covered by fine charcoal, or borax, 
it is prevented from buniing, and the 
smallest loss of zi nc is si^tewed. 

The melting toother of tin and 
copper is less difficult th an that of 


zinc and copper, because tin is not so 
liable to evaporate as zinc, and little 
metal is lost. The appearance of the 
alloy may be improved by covering the 
melted metal with about 1 per cent, 
of dried potash ; or, better still, a 
mixture of potash and soda, lliis 
flux has a remarkable influence on the 
colour, and particularly on the tenacity 
of the alloy. The former becomes 
more reil, and the latter stronger. 
Tlie scum forming on the surface by 
this addition ought to be removed 
before the metal is cast. Tin and 
copper are liable to separation in cool- 
ing: this can be prevented, at least 
partly, by turning the mould contain- 
ing the fluid metal, and keeping it in 
motion until it is chilled. 

Ordinary brass for castings : 20 
copper, 2^ tin, 1^ zinc. 

ffa/rd brass for castings : 25 copper, 
4^ tin, 2 zinc. 

Red brass for fine castings : 24 
copper, 5 zinc, 1 bismuth ; add the 
bismuth last b^ore pouring off. 

Red brass for turning : (o) 24 copper, 

5 zinc, ^ lead ; add the lead last before 
pouring off. (6) 32 copper, 10 zinc, 
1 lead, (o) 160 lb. copper, 50 lb. zinc, 
10 lb. lead, 44 oz. antimony. 

Rdled brass : 32 copper, 10 zinc, 
1} tin. 

Yellow brass : (a) 70 copper, 80 
rinc. (6) 20 lb. copper, 101b. zmc, 1 to 

6 oz. lead added just before pouring. 

Britannia Metal.— 

Oood : 150 tin, 10 antimony, 3 
copper. 

Second : 140 tin, 9 antimony, 8 
copper. 

Casting : (a) 210 tin, 12 antimony, 
4 copper, (b) 100 tin, 5 antimony, 5 
hardening. (See below.) 

Bandies: 140 tin, 5 antimony, 2 
copper. 

Lamps: 800 tin, 15 antimony, 4 
copper. 

Regies: 100 tin, 8 antimony, 6 
hardening. 

Spinning : 100 tin, 4 antimony, 4 
hardening. 

Spoons: 100 tin, 10 antimony, 5 
haraening. 
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: 140 tin, 6 antimony, 3 i (Chaudet) csopper, 95 parts ; tin, 4 


copper. 

Hardening : 2 copper, 1 tin. 

Bronze. — This ^loy has been 
known and employed since very re- 
mote ages. It was used exclusively 
by the ancients for making swords 
and other sharp instruments, for coin- 
age, statues, and many other useful 
and ornamental purposes. It is com- 
posed of copper and tin, sometimes 
with the addition of a little zinc and 
lead. Great variations are made in 
the proportions of the two chief con- 
stituents, according to the nature of 
the application for which it is destined. 
For statuary, the proportions used by 
the Brothers Keller, the most noted 
bronze-founders of modern times, were 
copper, 91*40 ; zinc, 6*63 ; tin, 1*70 ; 
and le^, 1*37. The bronze coinage 
of this country contains 95 parts cop- 
per, 4 of tin, and 1 of zinc. The 
addition of a little zinc to the alloy is 
an advantage, but too much diminishes 
its tenacity ; lead is objectionable, 
owing to its tendency to sink after 
casting, thus destroying the homo- 
geneity of the alloy. The metals 
should be melted rapidly to prevent 
loss of metal by oxidation, and the 
melted mass should be covered with a 
layer of charcoal, and kept constantly 
stnied. The operation is generally 
carried on in refractory crucibles, 
heated in a reverberatory furnace of 
suitable form. The cooling in the 
moulds must be as rapid as possible, 
in order to prevent the separation of 
the metals. 

The comppsition of different kinds 
of bronze is shown below ; — 

For edge-tools : 100 parts copper, 
14 tin ; when properly tempered, this 
alloy is capable of taking nearly as fine 
an edge as steel. 

For gilding : (1) copper, 82 parts ; 
zinc, 18 *, tin, 3 ; dead, 1^ *, (2) copper, 
88; zinc, 17; tin, 2; leed, 1; (3) 
copper, 70 ; zinc, 25 ; tin, 2 ; lead, 3. 

2 and 3 represent extremes. 

' pott medah : (1) copper, 89 parts ; 
lAhi/ 8; zinc, 8 ; this alloy t^es a 
^^•mrp impression by stamping; (2) 


or fc). 

For inortars : copper, 93 parts ; 
lead, 5 ; tin, 2. 

Ornaments, — (a) Copper, 82 parts ; 
tin, 3 parts ; zinc, 18 parts ; and lead, 

2 parts. 

(6) Copper, 83 parts ; zinc, 17 parts ; 
tin, 1 part ; lead, ^ part. 

For statuary : (1) copper, 88 parts ; 
tin, 9 ; zinc, 2 ; lefui, 1 ; (2) copper, 
82} ; zinc, 10} ; tin, 5 ; le^, 2 ; nearly 
the proportions of the celebrated statue 
of Louis XV. ; (3) copper, 90 ; tin, 9 ; 
lead, 1 ; (4) copper, 91 ; tin, 9 ; (5) 
copper, 91*4; zinc, 5*6; tin, 1*6; 
le^, 1*4; (6) copper, 89*35 ; tin, 
10*05 ; zinc, 0*5 ; lead, 0*1. 

Ballet Metal. — 98 lead to 2 ar- 
senic. For round shot the fused metal 
is dropped from a high elevation in a 
shot tower into a ba^n.of water ; or 
thrown down a stack of limited height, 
in which a strong draught of air is pro- 
duced by a blast machine. 

Chinese Silver » — 65*2 parts 
copper, 19*6 zinc, 13 nickel, 2 * 5 silver, 
and 12 cobalt of iron. 

Cock Metal. — Copper, 20 lb. ; 
lead, 8 lb. ; litharge, 1 oz. ; antimony, 
8 oz. 

C3rinbal8, Gongrs, and Tam- 
tams. — (a) 100 parts of copper with 
about 25 of tin. To give this compound 
the sonorous property in the highest 
degree, the piece should be ignited 
after it is cast, and then plunged 
immediately into cold water. 

(5) 80 parts of copper and 20 of 
tin, hammered out with frequent an- 
nealing. 

(o) An alloy of 78 of copper and 22 
of t^ answers bettor, and can be rolled 
out. 

Fusible Alloys. — Several alloys 
having vezy low melting-points are 
used for purposes where great soft- 
ness is requiz^. They are chiefly as 
follows : (1) 8 parts Wsmuth, 5 lei£d, 

3 tin, melt^ toother ; melting-pc^t, 
202° F. (94*5° C.). (2) 2lStr bis- 
muth, 6 lesd, 3 tin ; melts m boiling 
wator. (3) 5 parts bismuth, 3 lead, 

I 2 tin ; melts at 197° F. (92® (J,). (4) 
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15 parts bismuth, 8 lead, 4 tin, 8 cad- 
mium ; known as “ Wood’s pat(|cit " ; 
kas a brilliant metallic lustre, does not 
tarnish readily, and melts between 160° 
and 160° F. (66*° to 71° C.). (6) 
5 volumes each of bismuth, le^, and 
tin, with 4 of cadmium, form an alloy 
which is quite liquid at 1 50° F. (65* ° C.). 
(6) 4 volumes each of bismuth, lead, 
and tin, with 3 of cadmium, fuses at 
163*°F.(67*°C.). (7) 2 volumes each 
of bismuth, lead, and tin, with 1 of cad- 
mium, or i volume of each of the four 
metals, fuses at 156*° F. (68*° C.). 
(8) 1 part tin, 1 lead, 2 bismuth ; melts 
at 200° F. (93-6° C.). (9) 16 parts 
bismuth, 8 lead, 4 tin, 2 cadmium ; 
melts below 140° F. (60° C.). 

All the alloys containing cadmium are 
liable to undei^go rapid oxidation in 
contact with water. 

“ Fusible Plug ” Alloys.— 
Kraft’s alloy : melting point, 219° F. 
(104° C.) ; contains 6 bismuth, 2 lead, 
1 tin. 

Homberg's alloy : melting point, 
261*° F. (122° C.) ; contains 3 bis- 
muth, 3 lead, 3 tin. 

Rose’s alloy : melting point, 199° F. 
(93° C.) ; contains 2 bismuth, 2 lead, 
and 2 tin. 

German Silver.— This alloy is 
much used as a substitute for silver ; 
it is comrosed of copper, zinc, and 
nickel. The poportions of the three 
metals are various. When intended as 
a substitute for silver, they are 60 parts 
copper, 26 zinc, and 26 nickel ; castings, 
such as candlesticks, etc., are made of 
an aUoy containing 60 parts of copper, 
and 20 of wch of the other two con- 
stituents. German silver is harder than 
silvw, and susceptible of a high polish. 
It is of a greyish- white colour ; fuses at 
a bright^red heat, the zinc being vola- 
tilised in the open air. The three 
metals, in a state of division and inti- 
mately n^ed, may be melted togetiier 
in a crucible, having copper at the top 
and bottom. The whole is covert with 
a coating of fine charcoal, and strongly 
heated in an air fumaoePwith a strong 
draught. Or the copper and nickel 
may be first melted in the crucible, 


fragments of hot zinc being afterwards 
added. To aid the fusion of the nickel, 
the mixture should be well stirred. 
Lead is sometimes added, also iron, for 
the purpose of whitening the alloy. 

Actual analyses of various kinds of 
German silver (including Argentan, 
Maillechort and Packfong) show the 
following proportions : — 

(а) Copp^, 60 parts; nickel, 20; 
zinc, 30 ; very malleable, and tcAes a 
liigh polish. 

(б) Copper, 60 parts ; nickel, 26 ; 
zinc, 24 ; good imitation of silver. 

(c) Copper, 41 parts ; nickel, 18 ; 
zinc, 41 ; rather brittle. 

(d) Copper, 60 parts ; nickel, 26 ; 
zinc, 25 ; good imitation of silver ; 
white and malleable. 

(c) Copper, 60 parts ; nickel, 26 ; 
zinc, 20 ; for rolling and wire ; very 
tough and malleable. 

(/) Copj»r, 40* parts ; nickel, 31* ; 
iron, 2* ; zinc, 26* ; made from Hm- 
burghausen ore ; equal to best Chinese 
sample. 

ig) Equal parts of copper and nickel ; 
recommend^ by P61ouze as being su- 
perior to any alloys containing ziuc. 

Qi) Copper, 66 parts ; nickel, 24 ; 
zinc, 16 ; tin, 3 ; iron, 2 ; white metal 
spoon, sold as German plate. 

(%) 10 parts copper shavings and 4 
partsarsenicin altematelayers, covered 
with salt, make a white alloy almost 
resembling silver. 

(ib) Copper, 60 lb. ; zinc, 26 lb. ; 
nickel, 26 lb. 

(J) Copper, 60 lb. ; zinc, 20 lb. ; 
nickel (brat pulverised), 10 lb. 

(to) Copper, 60 lb. ; zinc, 20 lb. ; 
nickel, 26 lb. Used for spoons, forks, 
and table ware. 

(n) Frick’s. 68 '89 parts copper, 
17*4 nickel, 18 zinc, 

(o) Copper, 60 lb. ; zinc, 20 lb. ; 
nicAel, 20 lb. ; lead, 3 lb. ; iron (that 
of tin plate b^ng brat), 2 lb. 

(p) In melting the i^oy for German 
silver, it is difficult to combine a 
definite proportion of zinc with the 
compound of nickel and copper pre- 
viously prepared. In fusing the three 
metals together there is always a loss 
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of by volAtilisation, which may be 
lesset^ fiy placing it beneath the 
ooppw in the oruciblp. The best 
m^hod u to mix the copper and nickel, 
boilk in 'grains first, place them, thus 
toixAy' ip the crucible, when melted 
add the zinc and a piece of borax the 
Bize*of a walnut. The zinc will grad<' 
ually dissolve in the fluid copper, and 
the heat may be raised as their fluid- 
ity increases. In this' instance, as in 
all others of forming alloys, it is pro- 
fitalble to mix the oxides of the various 
metals together, and reduce them 
uflder the protection of a suitable flux. 
y The metal nickel cm be produced 
.only fronl pure oxide of nickel ; and, 
as purity of the alloy is essential to 
good qu^ty,. the common commercial 
zinc is not sufficiently pure for form- 
ing argentah. Copper cannot well be 
* used in the form of oxide, but grain 
copper or wire-scraps will serve equally 
as well. 

Gold, Artificial.— (a) Pure cop- 
per, 100 parts ; zinc or prrferably tin, 
17 parts ; magnesia, 6 parte ; sal- 
ammoniac, 8 '6 parts ; quicklime, 1*8 
part ; tartar, 9 parts. The copper is 
first melted ; the magnesia, sal-am- 
moniac, lime, and tartar are then 
added, separately and by degr^, in 
the form oil powder ; the whole is now 
briskly stirred for about half an hour, 
so as to mix tiioroughly, and then the 
zinc is added in small grains throw- 
ing it on the surface and stirring till it 
is entirely fused ; the crucible is then 
covered, and the fusion is maintained 
for about 86 minutes. The surface is 
then skimmed and the alloy is ready 
for casting. It has a fine grain, is 
malleable, andtakes a splendid polish. 
'Does not corrode readily, and for 
many purposes is an excellent substi- 
tute for gold When tarnished, its 
brilliancy can be restored by a little 
addulat^ water. 

(6) Copper, 16 -parts ; platinum, 7 
; zinc, 1 part ; fusM together. 
fTOs alloy resembles gold of 16 carats 
/ or f, and will resist the action of 
ai^ unless very concentrated 
’Slboiling. 


(c) Platinum, 16 parts ; copper, 7 
|»rte^ ; zinc, 1 part ; put in a crucible, 
cover with charcoal powder, and mdit 
into a mass. 

Gun-Metal.— (a) This is also an 
alloy of copper and tin, in the propor- 
tions of 8 or 9 parte of the former to 1 
of the latter. It is a very tenacious 
metal, easily forged, and possesses a 
considerable amount of resistance ; it 
is the metal of which large guns were 
formerly cast, whence the name. In 
order to make a perfectly uniform alloy, 
the melted metals should be cooled in 
; the moulds as rapidly as possible. 

; Gun-metal of the above composition 
hM a specific gravity of 8*462 ; the 
we^ht of a cuK in. is 0*804 lb., and 
its tensile strength 15*2 tons to the 
sq. in. 

The composition employed by the 
Kellers is — 100 of copper, 9 of tin, 
and 6 of zinc. Fesquet states the 
l^portions .adopted by the chief 
feuropean armouries as follows : — 

Copper. Tin. 

England ... 100 12*5 

„ ... 90 10 

„ ... 88-92 12-8 

■ Austria, Bavaria, 1 

Prus^, Russia, } 100 10 

Saxony. 1 

Spain .... 100 11 

(b) Brass, 112 lb, ; zinc, 14 lb. *, 
tin, 7 lb. 

Inoxiduable Alloys.— A new 

alloy, which resembles silver, and is 
very ductile and malleable, is com- 
posed of 65 parte iron, 28 of nickel, 4 of 
tungsten, 5 of aluminium, and 5 of- 
copper. The iron and the tungsten 
are melted together and then granu- 
lated, and tbe water into which the 
mixture is poured for this purpoee^ 
must contain 1 lb. of slaked li^e, and 
the same quantity of potash, to eve^ 
gallon. Ine product form^ by 
fusion of the nickel, the copper, 4uikd 
the aluminium is also granulate in 
water oontaining the same proportion 
of lime and potash ; and durmg the 
melting, the metals in the 2 envies 
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must be kept covered with a flux made 
of 2 parts borax and 2 of saltpetre. A 
f>iece of soda or potash weighing about 
ffiiW whole mass, is put into the 
crucible containing the copper, nickel, 
and aluminium, in order to prevent the 
oxidation pf the last-named metal; 
and to prevent the same action taking 
place with the copper a small piece of 
charcoal is added. It is advisable 
before the operation of granulation, to 
well stir the contents of the 2 cruci- 
bles. The granulated metals are 
dried, melted in the proportion given 
above, well shaken, and then run into 
Ws. The metal is called “ sideraph- 
thite.” Another formula for its 
preparation is : 66 parts iron, 23 nickel, 
6 copper, and 4 tungsten. 

Lemarquand’s inoxidisable alloy 
contains 760 copper, 140 nickel, 20 
black oxide of cobalt, 18 rod tin, 72 
pure zinc. 

Marlie’s consists of 10 parts of iron, 
85 nickel, 25 brass, 20 tin, 10 zinc, 
plunged while hot into a mixture of 
30 parts sulphuric acid, 10 nitric acid, 
6 hydrochloric acid, 26 water. 

Xmpresgions.— Lead, 31b. ; tin, 
2 lb. ; bwmuth, 6 lb. 

Iridio-Platinuxn. — Platinum is 
capable of being united to most other 
metels, the alloys being as a rule more 
fusible than platinum itself. It occurs 
in nature in combination with k rare 
metal called vridimij with which it is 
often ^oyed ; the resulting metal is 
called and though still 

malleable is harder than platinum, and 
unattacked by aqua regia, it is also 
much less readily fusible thw platinum 
itself. Silver is hardened, but ren- 
dered brittle, by being alloyed with 
very small quantities of platinum. 

Iron^ Alloys. — All substances 
■Mded to iron, according to Eirk, make 
it mora fusible. Lead added in snudl 
quantity makes iron soft mid tough, 
out in excess renders it “ extreme 
wd-ftbort." Copper induces ** extreme 
rw-short * -ness, and over 1 per cent, 
will make the iron “odd-short,” but 
roi^ quantities increase the strength 
of iron when cold. Arsenic imparts U 


silvery whiteness, but renders tb.eiron 
brittle. Tin also whitens iroh,.and in 
about equal proportions mi^es it as 
hard as steel, nut the alloy cannot be 
forged. The chromipm alloy , oft Iron 
is as hard as bort, but difficult to^iake. 
Tungsten steel, containing 6 to 8 per 
cent, of the former metd, is exces- 
sively hard and tough, but requires 
much care in manufacture. Silver 
renders iron bard, brittle, and very 
liable to corrosion. Gold produces 
toughness, and a yellow colour ; 'this 
alloy is used for small iron* castings. 
Carbon increases the fusibility ; 1 to 2 
per cent, makes hard cast iron,' 5 to 6 
foundry iron, less thAn 1 per cent, 
renders the iron very hard and brittle, 
and over 6 per cent, causes extreme 
brittleness. Sulphur causes iron to be 
both hard and brittle, when either hot, 
or cold, and it makes molten .hph 
“short-lived”; fuel containing sulphur 
should not be used for mating iron in 
contact with the fuel. Phosphorus is 
very injurious to iron ; J per cent, will 
cause iron to be very hf^ and brittle 
when cold, but it imparts a brilliant 
and white colour to iron more perfectly 
than any other metal. Silicon makes 
iron brittle and hard ; it has a aimilar 
effect to phosphorus, but it is not so 
injurious. All cast iron contains more* 
or less carbon, sulphur, phosphorus, 
and silicon, and, as these substances 
predominate, they form hard or soft, 
strong or brittle irons ; and as all 
anthracite coal and coke contain more or 
less of these substances, anthracite or 
coke iron is less pure and more variable 
than charcoal iron, and, on account of 
the uncertain amount of these impuri- 
ties contained in cast* iron, it is very 
difficult to make an alloy of iron and 
other metals with any cmlainty as to 
the result : for this reasonl alloyed iron 
is very little used. 

Faraday and Stodart made a nickel- 
iron alloy ly adding>3 per cent, of nickel 
to a good iron, and exposing in a cruci- 
ble toa high temperature during sevCFal 
hours. The metals were melted ;,and 
on examining the button, nickel 
was found combined with the iron. The 
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alloy appeared to be as malleable and 
easily worked as pure iron ; its colour 
was tolerably white when polished ; the 
specific gravity was 7 * 804 . On melting 
horse-shoe nails with 10 per cent, of 
nickel, the metals were found perfectly 
combined but the alloy was less mal- 
leable, and easily broken under the 
hammer. Polished it had a yellow 
tinge ; its specific gravity was / ‘ 849. 
Thw' alloy was affected very sUghtly 
by humidity, compared to what would 
have happen^ had the iron been pure. 
Accordi^ to Berthier, the alloy, con- 
sisting of— 

Iron . . 0*917 12 at. 
Nickel . . 0*083 1 „ 


which is obtained by reducing a mix- 
ture of the 2 oxides in a crucible lined 
with charcoal, is semi-ductile, very 
tenacious, t^d has agranular fixture, 
slightly l^eUar. 

Iron in all states (malleable, cast, and 
sheet) unites with gold in any propor- 
tion by fusion : 3 parts iron and 1 of 
gold enter into fusion together at a 
temperature inferior to that necessary 
for medting iron ; equal parts of the 2 
metals give, by fusion, a greyish mass, 
iromewbat brittle, and attracted by the 
m^et ; with 6 parts gold and 1 of iron, 
a white alloy is obtained, which is at- 
tracted by the magnet, dpctile while 
cold, and^at a moderate heat becomes 
yellow, r^, and blue ; 9 of iron and 

I of gold form an alloy which resists 
the me, unless previou^y subjected to 
a red heat ; with 28 of iron and 8 of 
gold, the alloy is as white as puresilver, 
and more yielding under the fire and 
hammer than ducme ircm. According 
to Hatcdiett, the alloy formed with 

II puts ^Id and 1 of iron is very 
ductile, of great resisting power, and 
htoder than gold. Without any pre- 
paration, it can readily be cut into 

laminated, or struck into 
Ke aQoy is of a pale yel- 
/ colour, approaching dirty 
WJpeoific^ggavity is 16*886, 
tungsten by heat- 


ing to the proper point, in a crucible, a 
mixture of 100 parts iron, 50 of the yel- 
low oxide of tungsten, and a sufficient? 
quantity of charcoal. After fusion and 
cooling, there is found a perfect button 
of a brownish- white colour, hard, rough 
.to the touch, and of an even fixture. 
Hassenfratz obtained an alloy of the 2 
metals, which forged easily enough, al- 
though slightly brittle ; it was ductile, 
cracked in the tempering, and assumed 
in forging a partia^y fi^ous partially 
granular texture. Karsten concludes 
from these experiments, that tungsten 
(in this respect resembling titanium) 
only increases the hardness of iron. 
The aUoy, composed of — 

Iron . . . 5*63 6 at. 

Tungsten . . 0*37 1 ,, 

is, according to Berthier, of a whiter 
grey than iron, shining, hard more 
brittle than ordinary cast-iron, and of 
lamellar structure. 

The union of iron and antimony is 
readily effected by fusion, and it would 
seem that it may take place in all pro- 
portions. These metals have a great 
affinity for each other. Their ^oys 
are much more fusible than iron, and 
are white, hard, and very brittle. Their 
specific gravity is less than the mean of 
that of the 2 metals. According to 
Thompson, this alloy may be obtained 
by fusing in a crucible 2 parts antimony 
s^phide and 1 of iron. This alloy was 
formerly called regvlvs mLrtialU, used 
in medicine for the preparation called 
“Mars’ saffron,” or “aperient anti- 
mony.” The magnetic character of 
iron is much more diminished ly its 
alloy with antimony than by almost 
any other motal. The iron is also 
rendered harder, much more fusible, 
and brittle, like cast-iron. Antimony, 
in uniting with iron, bteomes harder ' 
and less fusible. Karsten added to 
cast-iron, after liquefaction, 1 percent. 
of antimony; notwiUistandingitSTo}^ 
tilify, this metal exerdsed on iron a 
worse influenoi than even tin. The 
iron became veiy brittle at aU temper- 
atures. 
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Karsten found that by the addition 
of 16 per cent, of fine silver to ilon 
during the refinery operation, the quali- 
ty of the iron was sensibly deteriorated: 
it did not forge well, became scaly, the 
bars presented cracks at the edges, and 
otherwise resembled hot-short iron. 
Analyses showed that it contained 
0-034 per cent, of silver. It jvould 
appear, therefore, tliat silver has the 
same influence as sulphur upon iron, 
although in a less marked degree. 

Iron and arsenic may \ye combined 
by fusion in any proportion. When 
the amount of arsenic is large, the 
magnetic character of the iron disap- 
pears. The alloy of these metals is 
more or less white, liard, brittle, and 
fusible, according to the amount of 
arsenic. It is crystallisable, its frac- 
ture more dense, and the texture closer 
than tlxat of iron ; according to Achard, 
similar to tliat of steel. Cadet asserts 
that this alloy will receive a brilliant 
polish, and that articles of jewellery 
are made from it. 

Ironhasa greataffinity for chromium, 
and the 2 metals form alloys in all pro- 
portions. These compounds are gene- 
rally hard, brittle, crystalline, of a 
p-eyer white than iron, of considerable 
lu^e, less fusible, much less magnetic, 
and very much less soluble in adds 
than iron ; the characters are the mord 
prominent in proportion to the amount 
of chromium. 

The alloy, composed of — 

Iron . . 696-00 0-83 6 at. 
Chromium 361-82 0*17 1 


Jf of a silver white, with 

fu ^ texture, not easily yielding t 
the file, and very brittle. Merim<S< 
with the aid of a cutler, tried 2 diflfei 
«nt aUoys prepared by Berthier, th 
tone contaming 0-010 chromium, th 
®^th foiged extremel 
j the former indeed appeare 
poro easy to foi-ge than pure cast-stee 
piadM were made out of them for 
JWwi Md razor, and both^ere foun 
p^be of exoeUent quality, their ed« 
peing hard and lasting. Butthe^ 


rem^kable characteristic was the 
readiness with which this alloy re- 
ceived a beautiful damascening when 
rubbed with sulphuric acid. This da- 
mascening presented an agreeable 
vmety of veins of a very brilliant 
silver-white, much resembling that 
which is obtained from steel alloyed 
wth silver. The white parts, accord- 
ing to Berthier, are probably pure 
chromium, upon which the strongest 
acids have scarcely any action. In the 
Chrome Steel Works of Brooklyn, the 
chrome-iron ore is ground fine, and 
reduced with powdered charcoal in 
crucibles. The resulting mass is care- 
fully weighed, ground, mixed with 
Swedish or wrought-iron and melted 
in crucibles in charges of 76 lb. In 
24 hours, the contents of 6 crucibles 
can be melted. The hardness of the 
resulting steel depends on the amount 
of chromium contained, which may 
vary from 0 • 26 to 2 per cent. 

Copper, according to Karsten, may 
combine with any proportion of iron, 
augmenting its tenacity and hardness. 
Einmann, for this reason, thinks that 
it would make, with raw cast-iron, an 
excellent alloy for anchors, mortars, 
anvils, cylinders, etc. 200 parts grey 
cast-iron, and 10 of red copper in thin 
I shavings, immersed in lm8eed:oil, and 
submitted, with the addition of char- 
co&l, to a very hot forge fire during 26 
minutes, Jheld, according to Rin- 
mann, a homogeneous mettdlic button, 
ccmposed of 104 iron, 6 copper. This 
alloy is very hard ; its density is 7*467 
His experiments show that 200 parts 
copper and lO^pf grey cast-iron, treated 
in the same way, yidd a homogeneous 
button very ductile when cold. With 
16 of copper and 1 of raw cast-iron, he 
obtwned a ductile alloy dihat was mag- 
netic, and resisted the file better 
pure copper ; the surface and fracture 
were of a fine red colour. Ilnally, 8 
of copper, and 1 to, 4 of iron, give 
alloys which are harder.than the pie- 
ce^, but not perceptibly more 
brittle nor leas coloured copper. 
According to Lavoisier, iron oantaming 

Conner noiuiMatui 
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any other, «id becomes brittle only 
in the stages between a brown-red and 
deep-red heat; above or below tins 
temperature it can readily be forged. 
Berber affirms, in like manner, that 
iron contaiaing copper possesses great 
tenacity when cold, but that it is 
brittle when hot, and can be forged 
only when above a reddish- white heat 
or below a cherry-red heat. It is 
probable, he says, that a large propor- 
tion of copper, 1 per cent, for example, 
would give the cast-iron additional te- 
nacity, and make it better fitted to be 
employed in castings. 

According to Dumas, tin enters into 
alloy with iron in all proportions. 
Heated to a high temperature, they 
melt ; but at a moderate* heat, separa- 
tion i^es place — a species of liquation. 
At first a quantity of pure tin, more 
or less considerable, is melted ; then 
tin alloyed with iron ; and there finally 
remains a less fusible alloy, consisting 
of tin and iron in other proportions, 
the iron predominating. Berthier 
states that a very small quantity of 
iron is sufficient to dimmish the m^e- 
ability of tin, blemish its white colour, 
and render it hard. The 2 metals 
enter into direct alloy when their 
oxides are heated with either charcoal 
or black flux. The alloy, composed 
of—* 

Tin . . . 0-361 1 at- 

Iron . . . 0-649 4 „ 

is of a clear iron-grey colour, crystal- 
line, and sufficiently brittle to be re- 
duced with ease to an impalpable pow- 
der, The alloy, composed of— 

Tin ... . 0-60 

Iron .... 0-60 

is of a ^yish-white colour, very 
Inittle, with a granulated fracture. 
Aooor^g to Bergmann, Karsten, and 
otiiors, by melti^ iron with tin, 2 
distinot and definite alloys are always 
[Obtained ; the one compo^ of 21 tin | 
^d 1 iron ; the other of 2 iron and 1 
till, , former is very malleable I 

hai^^ than tin, without being so 
traKant : the latter is not very malle- 1 


able, and too hard to be pared with the 
knijs. 

JapaneBO Alloys.— (a) KaUsch^r, 
of Berlin, made an analysis of four 
Japanese alloys, with the following 


results ; — 

a 

1 

Copper. . 

. 96*77 . 

, 61*10 

Silver . . 

. 0-08 , 

. 48*93 

Gold . . 

. 4-16 . 

0*12 

Copper. . 

. 76*60 . 

d 

76*63 

Lead . . . 

. 11*88 . 

, 12*29 

i^C . . 

. 6*63 . 

6*68 

Tin . . 

. 4*38 . 

4*36 

Iron . . 

. 0*47 . 

0*33 


The first, which contained much 
gold, had a light-red colour, with a 
bluish-black, lustrous patina on one 
side. The second, winch contained 
silver, had a grey, almost silver- white 
colour, with a slight shade of yellow, 
c and d resembled brass in colour, and 
were, as the figures show, almost 
identical, representing a peculiar kind 
of bronze. Externally the/ were 
exactly alike, except that one had a 
fine crust outside which gave it a 
duller look than the me^ itself. 
They differ from bronze in having so 
much lead in them, and the amount 
o{ zinc is also higher. 

(6) H. Morin published analyses of 
some Chinese and Japanese bronze ex- 
hibited at Paris ; like cand d above, they 
are distinguish^ by the large percent- 
age of lead, which he found to vary 
Iratween 9 * 9 and 20 * 31 per cent. , while 
the zinc fluctuated from 0*5 to 6*0 
per cent. To the large amount of 
lead Morin attributes the black patina 
which mostfy characterises these 
bronzes. Qristofle and Bouilhet, on 
the one hand, confirm this view, and, 
on the other, prove that patina of 
different colours ma^ be produced ly 
chemical means without having re^ 
course to bronze containing a largt 
quantity of lead, which, as Morm him- 
self states, is difficult to use on 
account of •its brittleness. Morin’s 
analyses show that in other respects 
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the hronzcB he examined bear^ no 
relation to those analysed by Kalis- 
clter, 

(c) R. Pumpelly published the com- 
position of a number of Japanese alloys, 
which showed the greatest conformity 
with the above, especially the two 
first mentioned. A native worker in 
metals allowed Pumpelly a glance into 
the preparation of the metals, which 
b generally kept secret, and he de- 
scribed, under the name of shakdo, 
alloys of copper and gold in which the 
quantity of gold varied from 1 to 10 
per cent. They have a bluish-black 
patina, which b produced by boiUng 
the metal or the object made of it in 
a solution of copper sulphate, alum, 
and verdigris, which removes some of 
the copper and exposes a thin film of 
gold. The action of light upon thb 
produces the blubh-bltwk colour, the 
intensity of which increases with tjie 
quantity of gold. Thb group can be 
reckon^ with alloy a above. Gin- 
shi-bui-cki is an alloy of silver and 
copper, in which the amount of 
silver varies between 30 and 60 per 
cent. When boiled in the above solu- 
tion, the alloy acquires a grey colour 
much admired hy the Japanese, Alloy 
h belongs to this group. The name of 
ha/ra-haue b ^ven to a sort of bell^* 
metal, consbting of copper, srinc, tin, 
and lead, and having some resemblance 
to alloys c and d. 

(d) Maumen6 fumbhed analyses of 
Japanese bronzes sent home from 
public monuments, temples, and 
works of art. The alloys; are granular 
in texture, and readily take a good 
polbh, bringing out the true colour of 
the metri over lai^e surfaces. The pre- 
dominating tint b purple where much 
^timony b present, red where iron 
18 the chief ingredient. These alloys 
have evidently been jprepared with 
uzu^ned minerab. In Maumend’s 
opimon they are to be regarded as 
re^ts of '^e admixture of capper 
pyrites and antimonial galena with 
blende. In some, the ^oalcinarion 
appears to have b^ imperfect, as 
shown by the sulphur present in 6 



a 

b 

G 

d 

Copper 

fl6-38 

80*91 

88 ■70 

92 07 

Pewter. . 

1-94 

7*66 

•2*68 

1-04 

.Antimony. 

rsi 

0*44 

0*10 


Lead . . 

6‘68 

6*33 

3*64 


Zinc . . 

3-36 

3 08 

3#71 

2*65 

Iron . . 

0*67 

1*43 

1*07 

3*64 

Manganese 


Trace. 



Silica . . 

0*10 

0*16 

0*09 

0*04 

Salpbur . 

, , 

0*31 



L(»8 . . 

0*26 

0-74 

0*21' 

0*66 


100*00 100 00 100*00 100*00 

The Japanese word corresponding 
to the Englbh “ bronze ” mharakcme, 
which means “ Chinese metal ” ; 
whereas the brass alloys are called 
shin-chu. The spelter used for the 
latter b imported. 

Jeweller®’ Alloy e.—The follow- 
ing are summarised from Fesquot 

Algiers metal : (a) 90 tin, 10 anti- 
mony; (5) 94*6 tin, 6 copper, 0*6 
antimony, a b used for spoons and 
forks, b for small hand-bells. 

Argentm : 86*6 tin, 14*6 anti- 
mony ; suitable for spoons and forks. 

Ashberrg metal : 78 to 82 tin, 16 to 
20 antimony, 2 to 8 copper. 

Blw gold ; 760 gold, 250 iron ; pre*- 
I»red by dipping iron wire into mol- 
ten gold, then casting, hammering, 
and passing through a draw-plate. 

Britannia Tnetal : (a) 9 tin, 1 «piti- 
mony ; (b) 85 to 90 tin, 6 to 10 anti- 
mony, 0*5 to 2 zinc, 1 to 3 copper ; 
(c) 86 tin, 6 antimony, 6 bismuth, 
1*5 zinc, 3*6 copper. 

CJvrysooale : 9 copper, 8 zinc, 2 
lead. 

Common jewell&ry : 3 refined copper, 

1 old Bristol bronze, and 26 tin for 
every 100 copper, the tin being re- 
place by a compound of lead and 
antimony when a fine polbh b needed. 

Dipping metal ; 48 copper, 16 rinc; 

English metei : 88 tin, 2 pure sop 
per, 2 brass (containing 75 copper, % 
zinc), 2 nickel, I bbmuth, 8 antimony, 

2 tungsten. 

FmUU morte (dead leaQ ; 700 gold, 
800 rilver. 

Fine gM : 760 gold, 260 silver. 

QilMng 4 copper, 1 brass 

(containing 8 copper,.! zinc), and 70 
tin for earn 80 cc^per. 
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Jewdlery gold: 38*86 gold, 6*70 
silver, 10*20 copper. 

Mannheim, gold : (a) 10 copper, 1 * 4 
brass (containing 3 copper, 1 zinc), 
0*1 tin ; (h) 3 copper, 1 zinc, 0*5 tin. 

Minofor: 3*25 copper, 67*50 tin, 
17 antimony, 8 *96 zinc. 

Mock gold : (a)* 16 copper, 7 plati- 
num, 1 zinc ; (6) 100 copper, 17 tin, 
6 magnesia, 3*6 sal ammoniac, 1*8 
quicklime, 9 bitartrate of potash *, the 
copper is melted first, and the mag- 
nesia, ammonia, lime, and potash are 
successively added in small quantities *, 
finally the tin is introduced in frag- 
ments, and the whole fused for 35 
minutes. 

Plate pewter ; 90 tin, 7 antimony, 
2 bismuth, 2 copper. 

Qi*ccn’« metal : (a) 3 to 9 tin, 1 
antimony, 1 bismuth, 1 lead ; (i) 2 
copper, 60 tin, 4 antimony, 0*6 bis- 
muth ; (o) 24 brass (containing 7 cop- 
per, 3 zinc), 96 antimony, 30 tin ; (d) 
0*8 antimony, 18 bismuth, 32 lead. 

Red gold : 760 gold , 260 copper. 

Ring gold : 49*60 coin gold, 12’ 30 
silver, 23*60 refined copper. 

Ttdmiia (Engestrum): 4 copper, 
8 antimony, 1 bismuth, added to 100 
tin. 

Tvhemia (English) : 12 brass (con- 
taining 7 copper, 3 zinc), 12 tin, 12 
bismuth, 12 antimony. 

Tuhanda ((Jerman) : 0 * 4 copper, 8 * 2 
tin, 42<antimony. 

Tuibania (Spanish): 24 iron and 
steel scraps, 48 antimony, 9 nitre ; 
the iron and steel are hea^ to white- 
ness, and the antimony and nitre 
gradually added *, 2 oz. of this is 
alloyed with 1 lb. tin ; a little arsenic 
is an improvement. 

Vert d’eau (water green) : 600 gold, 
400 silver. * 

White gold (etectnm)', gold whit- 
ened by addition qf silver. 

Ydlow gold : pure gold. 

Ydlow dippvng : 2 bronze (contain- 
ing 7 copper, ,2 tin, 8 zinc), 1 copper, 
fOT each 640 copper, 
i, Tihe^Uo wing .forms a fusible malle- 
' fj^ble metal, eas^y Worked by a silver- 
sn^tb, resisting oxidation, and capable 


of being soldered : 720 parts copper, 
12.^’ nickel, 10 bismuth, 90 zinc, 20 
soft iron, 20 tin. o 

Sauvage lias introduced the follow- 
ing alloy *. 58 copper, 27 zinc, 12 
nickel, 2 tin, 0*5 alumina, 0*5 bis- 
muth ; the ingredients are fused sep- 
arately, mixed, and the whole is run 
down into a homogeneous mass, wliich 
is silvery, sonorous, malleable, ductile, 
tenacious, polishes well, and does not 
tarnish. 

As a silvCTy-looking alloy, Parker 
recommends 70 copper, 30 manganese, 
20 to 36 zinc, or, if not needing to be 
subjected to high temperature, 49 
copper, 21 manganese, 5 to 10 iron, 
6 to 10 zinc. The solder used for it 
contains 7 copper, 3 manganese, 1 to 

2 silver. 

Journal Boxes.— Copper, 24 lb. ; 
ti% 24 lb. ; and antimeny, 8 lb. 
Melt the copper first, then add the 
tin, and lastly the antimony. It 
should be first run into ingots, then 
melted and oast in the form required 
for the boxi». 

Manganese Alloys.— (a) Man 
ganesian iron is mixed with copper, 
melted in a reverbeyatoir furnace, 
and run into pigs. An alloy capable 
of being rolled is made by melting 
this together with zinc and copper. 
For a bronze capable of being forged, 
protoxide of manganese and protoxide 
of iron, together with sufficient coal- 
dust to rttiuce the two oxides, are 
added to copper. After melting, the 
product is similar to aluminium bronze, 
(‘ Jl. Soc. Chem. Ind.’) 

(6) These alloys are veiy numerous, 
and have been given a variety of names, 
accordii^ to the proportions in which 
the metals composing them are com- 
bined ; but they may be classified under 

3 heads *. (1) Those oon^sed of copj^ 

and tin (pn-metal) ; (2) jcopper, fin, 
and zinc (bronze) ; (3) copper and zino 
(brass), , / 

To obtain the best effects, fiie ferro- 
manganese to be used in the gun-metal 
alloys should be richer in manganese 
than that for the brass, while't]^ for 
the bronze may be between *fi»e two,.. 
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anti regulated as conveniently as can 
be by the j)ro})ortions of tin and ^nc 
employed : that is to say,* if little zinc 
is used in the bronze alloy, the ferro- 
manganese employed may be nearly as 
rich in manganese as in the gun-metal 
alloys ; wliile if the zinc predominates, 
the ferro-raanganese employed may be 
a trifle richer in manganese than that 
used in the brass alloys ; and if the j 
zinc and tin arc about equal, the quan- 
tity of manganese contained in the 
ferro-manganese may be between that 
used for the gun-metal and tliat used 
for brass alloys. The ferro-manganese 
used to mix with the gun-metal alloys 
should contain 10 to 40 per cent, of 
metallic manganese, while that used 
to mix with the brass alloys should 
contain about 6 to 20 per cent. ; and 
that used for the bronze alloys should 
be between the two, according to the 
proportions of tin and zinc employed. 

In selecting the ferro-manganese to 
be used, it should contain as little 
silicon as possible ; when spiegd-dsen 
can be obtained of the best quality, 
containing but a minute quantity of 
silicon, and 6 to 10 per cent, of man- 
ganese, it will be suitable to mix with 
the brass alloys, and it may even be 
used with the gun-metal alloys ; but 
it will be found advantageous to apply 
for both, as well as the bronze, a ferro- 
manganese made as follows : Procure 
ferro-manganese (as now manufactured 
for and used in steel-works) rich in 
metallic manganese, containing 60 to 
60, or even 70 per cent. ; melt this in 
a crucible under powdered charcoal, 
along with the requisite proportion of 
the purest wrought-iron scrap, to bring 
down the quantity of metallic man- 
ganese to any of the proportions before 
named. Supposing it is desired to 
employ a ferro-man^nese, to mix with 
any of the before-named alloys, con- 
t^ng 20 percent, of manganese, and 
a ferro-manganese, containing 60 per 
cent, of ihetallic manganese and say 
1 per cent, of silicon, is melted with 
^ught-iron scrap in theiproportion 
of 100 of ferro-manganese to 200 of 
wrought-iron scrap, a ferro-manganese 


containing the desired quantity of 
metallic manganese (20 per cent.) will 
l)d1:)btained, containing only J per cent, 
of silicon instead of 1 jHjr cent. , and so 
on for any other proportions required ; 
not only this, but a still further por- 
tion of the silicon is eliminated, and 
the metal is refined by this second 
' melting in a crucible as described, 
j The quantity of ferro-manganese to be 
employed will vary both with the 
nature of the alloy and with the quali- 
ty required in each particular alloy, 
and this will also, to a certain extent, 
have to be regulated by the quality of 
the copper, tin, and zinc employed. 
The purer these metals, the larger may 
be the quantity of ferro-manganese 
employed, and therefore no precise 
quantities can be specified ; but gener- 
ally, for ordinary gun-metal (composed 
of about 90 per cent, copper and 10 
per cent, tin), J to 1| per cent, ferro- 
manf^ese may be added, containing 
say 20 per cent, metallic manganese ; 
and as the tin is increased, the ferro- 
manganese should contain more man- 
ganese and less iron. 

The quantity of ferro-manganese em- 
ployed should be regulated according 
to the purposes for which the alloy is 
intended to be used ; generally the 
efifect produced is with the smaller 
quantities named to increase the 
strength of the alloy and the hardness 
slightly ; and as the quantity of ferro- 
manganese is increased, the hardness 
is also increased, but at the same time 
the alloy beconies more brittle. A 
similar effect is produced by the addi- 
tion of the ferro-manganese to the 
brass and bronze alloys. With the 
brass alloys, ^ to 5 per cent, of ^the 
ferro-manganese maybe employed wth 
advantage for general purposes ; and 
for the bronze alloys, any proportions 
between those forg^n-metal and brass 
alloys may be .^vwtageously used, 
these proportions b^g adjusted ac- 
cording to the quantiti^ of tin and 
zinc : that is to say, the more tin 
used, the less should be the quantity 
of ferro-manganese. 

(a) McmgcmeBt omd Copper. - 
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Bertliier made several alloys of man- 
ganese protoxide and metallic copper 
in the proportions of 1 to 8, 1 to 4, 
1 to 2, and with the manganese 
slightly in excess of the copper. 
These alloys were all ductile, the first 
being perfectly so, while the last, still 
veiy ductile, was also very tenacious 
and capable of taking a fine polish. 

Experiments have been made in 
Paris with a new alloy having a white 
colour, yet containing no nickel. It 
is said to be very strong and malleable. 
It is made of copper and ferro-man- 
ganese, the proportions being varied 
according to the purpose to which the 
alloy is to be employed. An alloy of 
40 parts copper and 60 of ferro-man- 
ganese, with a suitable quantity of 
some appropriate flux, produces a 
metal of such tenacity that it surpasses 
the best steel armour-plates. The 
mdited mixture is cast in blocks, and 
is perfectly malleable. To obtain a 
white metd that can be rolled out m 
sheets, the above alloy is melted again, 
and 20 or 25 cent, of adnc or white 
metal added, which imparts to it the 
desired quality. A plate of the first- 
named alloy, 2 in. thick, was found 
by experiment to offer more resistance 
to a cannon-ball thm a steel armour- 
i^te of the same thickness. This new 
und of ** white bronze ’* is not to be 
confounded with the alloy used in 
America under the same name for 
gravestones and monuments, and 
which consists principally of zinc. 
(‘Polyt. Noti*.*) 

(d) German tilver” 

was made from 70 copper, 15 man- 
gimeee, and 15 zinc ; but as this alloy 
proved rather brittle in the rollers, 
^e proportions were altered to 80 
eopper, 15 'manganese, and 5 zinc, 
when a beautiful white and ductile 
metal was obtained, which would Udce 
a high poHrii. 

<(e) Cff far greater importance are 
li)he ** manganese tin and 1^0 bronzes," 
]ilriiich were perhaps among the first 
experiments were made 
hrfsfi acflde. They were obtained 
to an alloy of o(^^, tin, 


and zinc, a certain quantity of “ man- 
gartjse copper," viz, the combination 
of 70 copper with 30 manganese|^ 
above described, by which an increase 
of at least 9 per cent, of strength is 
obtained over the ordinary alloy. This 
seems to be greatly due, as in 4)he case 
of the refined tough copper, to a 
chemical action of the manganese ; for 
all ordinary bronzes contain more or 
less of copper and tin rngdcs, which 
are reduc^ to metal by xne action of 
the manganese. An addition of man- 
ganese seems, however, to have also 
physically a strengthening effect, and 
an addition of 8 to 6 per cent, of 
manganese copper has been experi- 
mentally found to suit the purpose 
best. 

Manganese and tin combine as 
readily as manganese and copper ; tin, 
however, shows, as in ordinary bronzes, 
a tendency to separate itself in the 
midile of thick castings from the 
other alloys, because it remains longest 
in a fluid condition, and under the 
process of sohdifioation it seems to get 
squeezed out of those parts of a cast- 
ing which retain the beat longest. 

An importuit series of experiments 
made at Isabelle-Hfitte have shown 
that the strong^t ‘‘manganese tin 
bronze" is obti^ed by a^oying 85 
copper with 6 tin, 5 zinc, and 5 man- 
ganese copper, so that the cooled pro- 
duct retail something above 1 per 
cent, man^ese. The best mode of 
procedure is first to melt the copper 
in a crucible, then to add successively 
tin and zinc, but manganese copper 
only at the last moment, when the 
metals are well stirred up witih a rod . 
made from gas retort graphite ; a re- . 
action upon the oxides of the metallic 
hath is dearly noticed, as it begins to' 
boil and to emit sparks after the addi- 
tion of manganese, of which a portimi., 
is carried into the slag. On p. 69 is 
a table of trials made with a senes 
ro^h ingots of the metal. 

'^e d)Bolute strength of 
alloyi is o^aziderably enhanced 
die ingots are aubjected to judidous 
forging or rolling. 
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■ 

Cast in. 

Copper. 

Tin. 

Zinc. 

Manga- 

nese 

Copper. 

Breaking 
Strength, tone 
per sq. in. 

Llmii of Elas- 
ticity, tone 
per eq. in. 

Elonga- 

tion 

percent 

1 

sand 

85 

6 

5 


10*3 

7*24 


2 

^ 

86 

6 

5 

4 

10*34 

8*4 

2 

3 

iron 

87 

8-7 

4*3 

4 

12*61 



4 


85 

6-9 

5 

6 

12*13 


6 

5 


85 

6 

6 

6 

12*7 


7 

6 



6 

6 

10 

11*06 


6 

7 

sand 

87 

5-20 

4‘33 

3*47 

12*63 


8*7 

8 


87 

6*20 

4*33 

3*47 

12*7 


8*9 

9 


85 

6 

5 

3 

14*09 

10*8 


10 


74 

10 

5 

(7 ’66 lead) 

3*3 

12*06 

8*9 


11 

n 

78-7 

8 

(8 lead) 

3*3 

13*83 

8*9 


12 


82 

9*8 

4*9 

3*3 

12*7 

9*6 


13 

n 

86-2 

16*6 


3*3 

16*87 

9*2 



(/) Ddatot's white metal is com- these, while still hot, into iron ingot- 
poB^ of 80 parts red copper, 2 man- moulds. It is rolled into sheets or 
ganese oxide, 18 zinc, 1 lime phos- worked into bolts at a red heat ; the 
phate, fused together. To the melted sheets are subsequently pickled in 
copper is added the manganese in very weak sulphuiic and then washed 
Binail instalments ; when this is dis- with water. Fesquet states the corn- 
solved, the lime phosphate is similarly petition for sheathing plates as 56 
introduced, and aftOT the reduction copper, 40*75 zinc, 4' 5 14 k 1. 
has lasted ^ hour, the scum is removed Or-Molil. — ^The or-molu of the 

from the surface of the bath, and the brass-founder, popularly known as an 
zinc is added about 10 minutes before imitation of r^ gold, is extensively 
running out. This alloy is said to used by French workmen in metals, 
equal gun-metal m tenacity and resis- It is generally found in combination 
tance, excel it in obviating friction, with grate and stove work. It is com- 
and cost much less. Ihe fusion of posed of a greater portion of coppw 
the manganese oxide may be hastened and less zinc than ordinary brass, is 
ly using a flux composed of 2 p^ cleaned readily by means of add, and 
charcoal, 1 calcium fluoride, 1 somum is burnished wilm &cili1y. To give 
borate. this material a rich appearance, it is 

liCedal8.->50 parte copper, 4 zinc, not unfrequently brightened up afto* 
Mimtz’s Metal.— An alloy of ** dipping” by means of a scratch brush 
copper and zinc. For rolling into the action of which helps to produce a 
sheets, the best proportions are 60 very brilliant gold-like surface. It is 
parts copper to 40 zinc ; but for other protected from tarnish by the applies- 
pUToses it)} composition is variable, tion of lacquer. 

It was patented in 1832 by Muntz of Pewter .-^a) Pewter is an alloy of 

Birmingham, and has since superseded of l«Ki and tin, containing sometimeB 
copper for sheathing the bottoms of copper, zinc, or antimony. There are 
ships. The alloy is made in a rever- tlm distinct kinds of English-made 
beratory furnace, the copper being pewter, viz. : (1) Plhfejpeivtsr, used for 
melted first and the zin(^ added after- oishes and plates, an alloy usuf^ made 
^srards. The fused mixture is run into without lead, and cmitaising princi- 
day-lined vessels and ladled from pally 90 parts tin^ 7 antimony, 2 bis- 
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muth, and 2 copper ; (2) Trifie pewter 
employed for casting drinking vessels, 
etc. , an alloy of 82 parts tin with 18 
lead, and containing variable quan- 
tities of antimony ; and (3) Ley pewter ^ 
containing 4 parts tin and 1 le^, em- 
ployed for the larger wine measures. 
Owing to the poisonous nature of lead, 
which is apt to be dissolved by the 
acetic acid always present in beer, the 
fVench Government has prohibited the 
use of an alloy containing more than 
16J per cent, of lead ; if th6 lead be 
not in excess of this quantity, the tin 
seems to have the effect of neutralising 
its poisonous properties. When made 
in the above proportions, pewter has a 
Bpecifi 9 gravity of 7 ‘8, so that any 
specimens of a higher specific gravity 
than this may be known to contain too 
high a percentage of the heavier metal. 
Pewter is a soft metal resembling tin, 
but duller and darker in colour. 
Plates and dishes are hammered out of 
the variety called plate pewter, but 
drinking vessels, etc., are always cast 
into moulds from the common variety. 

(i) Analysis of various samples 
showed the'foUowing compositions: — 


Quality of 
Pewter. 


Lead 

h 

6 

1 

5 

o 

< 

Zioc. 

Ordinary 

82 

18 




Good. . 

88*5 


4*6 

7 



89 


2 

7 


• 

78 

ii 

8*26 


2*26 

Better I 
quality / 

86*6 

.. 

• • 

14*6 


Hard 

90*67 


1*88 

7*66 


Plate 

89 

** i 

1 

2 


2 Bis- 
muth 


(o) The following is a brief extract 
<< fyom^ paper read before Hie Society of 
; by 1^. P. S. Liberty. It is still 
- qiiCBtionable, I believe,, what were the 
|jredw and the relative propor- 
' ineti "in the manufacture of an- 
pewter; and, indeed, down to ' 


\ 

Pewter. 


our own day the word “pewter” has 
an Elastic meaning. I gather, however, 
tliat some among the old examples 
show a large admixture of lead, as, for 
instance, a vase-handle of the 4th cen- 
tury of our era, dug up in Rome, 
yrhich, according to Bapst, was assayed 
in France early in the last century and 
found to contain about three-sevenths 
lead, without any trace of copper. 
This must, therefore, be considered as 
of very inferior quality. By way of 
explanation, it has l)een suggested in- 
deed, that tin jM-ocured with difficulty 
from a remote and barbanius region 
was almost as dear as silver, and that 
this may account for the low grade of 
pewter being in use in Rome. On the 
other hand, however, Mr. Qowland’s 
analysis of varying examples of Roman 
pewter shows that the question of cost 
was by no means invariably considered. 
His results give for what he terms 
“typical Roman pewter”: 72*36 tin 
to 26*90 lead, and 70*68 tin to 27*62 
lead, that is, to put it roughly, three 
parts tin and one part lead. 

According to Mr. Welch, in tl^e 
ordinances of the old English craft of 
pewterers, two qualities of pwter are 
i described, the firat of tin with a small 
admixture (supposed to be about 5 per 
cent.) of what is called “ kettle-brass, ” 
oth«*wi8e known as “peak” metal, 
the peak metal being a compound of 
copper with some other metal not 
defijoitely ascertained, and probably 
always kept a mystery of the Guild. 
The second quality was originally 
caUed “vessel of tin,” being a com- 
pound of tin and lead in the propor- 
tion of 1 cwt. of tin to not exceeding 
26 lb, of lead. This alloy was after- 
wards known ai§ “ lay ” or lead metal. 

In the present day, and of late years 
many experiments have been niade 
and various modifications have been ' 
tried in the composition of pewter, 
nearly every manufacturer having his ( 
own particular formula. Fw* the pro- ' 
duction of modem pewter go^ as- 
pirii^ to befslassed as artistic in desi^ 
the inferior aUoy containing lead is d^- 
' carded altogethw (except by the 
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uese in the manufacture of their anti* up with a little gum water, and used 
mony ware). And to avoid as far as to line the crucible. Wlien this is dry, 
pissible, the use of copper, which some the copper is put in, and covered with 
consider to have a Iwl ofifect on the the same mass, and the whole is melted 
colour, tin is nowadays alloyed in the at a bright red heat. The copper 
proportion of about 6 per cent, of obtained flows well, and has a reddish- 
antimony or bismuth, or both. An grey colour. It contains 0*60 to 0 * 61 
excess of copper imparts a brownish per cent, of phosphorus, 
tint, whilst the use of lead (always be The simplest method for introducing 
it remembered the alloy of the so-called phosphorus into bronze is to stick a 
second quality pewter) imparts the bar of the phosphorus into a tube of 
well-known grey-colour tone which, be pinchbeck, one end of which is ham- 
it acknowlec^ed, has for some of us a mered together, and closed tightly, 
decided charm. Still, as we know, if After the phosphorus is put in, the 

lead is used beyond a certain propor- other end is closed too. When the 

tion, it renders the pewter dangerous metal, which contains 32 parts of 
for the use of liquors containing acids copper to 5 of zinc and 1 of tin, is 
such as beer, wine, vinegar, etc., by melted, the tube charged with phos- 
reason of the chemical action they set phonis is pushed down in it to the 

up, the excess lead producing poisonous bottom of the crucible by means of 

oxides. bent tongs. The stick of phosphorus 

The old pewterers appear to have must always be kept under water 
had one advantage over the modern in until it is about to go into the pinch- 
the fact that their lead nearly always beck tube, when it must be carefully 
contained a small percentage of silver, dried, as the presence of any moisture 
and the fascinating lustre which many would be sure to cause the metal to 
old pieces of pewter possess is generally spurt or fly about, 
inscribed to the presence of this small Another way of introducing the 
proportion of silver in alloy. Modern phosphorus is as follows ; Get about 
German pewter, as compared with 2 ft. of iron barrel from a gas-fittw, 
modern English, contains a much the bore, a little lar^r than the sticks 
larger proportion of antimony, with of phosphorus ; make an iron-plug to 
some bismuth, and gives out when bent closely fit the bore, and then drive it 
or bitten (which the modern English down one end of the pipe until the 
does in a far less degree) the well- space remaining will hold the quantity 
known distinguishing crackle or cri, of phosphorus you wish to mix in the 
Phosphor Alloys.-— For the pre- bath, minding not to split the bairel 
paration of phosphorus compounds of in driving in the plug. Make a plug 
metals, for example, phosphor-copper, of tin alraut | in. thick to fit in title 
Schwarz gives the following duw- bore ; now introduce vour phosphorus 
tions: A mixture of bone-ash, silica, intothespaceformed by the iron plug, 
and cwbon, is placed in a crucible, and and just tap the tin plug into the -end 
up()n it a layer of granulated copper, of the barrel with a hammer. Stir the 
which is in turn covered with the atove tin-plugged end about in the molten 
mixture. The lid of the crucible is metal; the .tin plug soon melts, letting 
luted on. To make it melt more easily out the phosphorus in the bronse 
some carbonate of soda and glass may bath. 

be added, or a mixture of pulverised In 1868, Montefioreand KUnzel, of 
milk-glass with charcoal and powdered L%e, Belgium, observed that the tin 
coke i|i used for lining and covering it. in bronze prcgressively decreases by 
Take, for example, 14 parts of sHica, oxidation during smelting, the tin 
^ of bone-ash, anci 4 of powdered car- oxide going partly into the slag and 
bon. This is mixed with 4 parts of being partly dissolved in the molten 
soda and 4 of powdered glass, stirred meW, so that bronze originally com- 
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po{(Ml 6f 10*10 per cent, tin and 89*90 
copper, after the 4th melting con* 
tamed only 8*52 tin and 91*48 cop- 
per. It was found that “poling” 
(stirring up the molten metal with a 
wooden sticky eliminated the oxide 
combined with copper, but had no 
effect on the tin oxide. Etinzel then 
tried the introduction of a little phos- 
phorus, or phosphuret of tin or cop- 
per, into the mass, with the desired 
result. Bars cast from the same cru- 
cible of metal under the three con- 
ditions named gave the following 
figures: — 


bearings, wire rope, etc., is an alloy of 
copper and tin, wluch has been fluxed 
by the introduction of a variable quaii* 
tity of phosphorus, which is generally 
added in the form of phosphide of 
copper or phosphide of tin. Phos- 
ph^ of copper is prepared by heating 
a mixture of 4 parts of super-phos- 
phate of lime, 2 parts of granulated 
copper and 1 pwt of finely pulverised 
coal in a crucible at not too high a 
temperature. 

fwchbeok. — Copper, 5 lb. ; ^c, 

I 1 lb. 

I Pipe Metal for Organs. —(a) 



Bestetance. 

Lengthening 

until 

Eupture. 

Conditions of the Mass of Metals. 

Absolute 

Lb. per Square 

Elastic 

Lb. Square 

; Inch. 

Old bronze 

M poled 

„ deoxidized with phos-l 

phorus j 

22,982 

24,922 

33,916 

17,020 1 

17,709 j 

19,300 

percent. 

2*0 

i2*8 

6*8 


Other experiments in phosphoiising 
alleys of copper, nickel, manganese, 
and iron, were not satisfactoiy ; nor 
was that of using sodium insteiKl of 
phosphorus as a deoxidiser. The 
action of .phosphorus in bronm is (1) 
to eliminate the oxides, and (2) to 
make the tin capable of assuming 
crystalline structure, thtxs increasing 
the homogeneity of the alloy, and 
thereby ita elasticity and ab^lute 
r^tance. Among other properties, 
phosphor-bronze emits sparks under 
motion much less readily than gun- 
metfd or coppw; it is peculiarly 
adapted for imtaon-bearing ; is easily 
rolled into sheets, and is very tough 
* in that form; and oxidises in sea- 
^ at about one third the rate of 


f which is largely 

a substitute for bronze and 
compositions, for gearing, 


Melt equal parts of tin and lead. 
Thu aUoy is cast instead of rolled ia 
the desir^ form of sheets, in order to 
obtain a crystallised metal, which {n*o- 
duoes a finer tone. The sheets are 
formed by casting the metal on a 
horizontal table, the thickness bring 
regulated by the height of a rib or 
bridge at one end, over which the 
Bup^uous metal flows off. The 
sheets thus obtained are planed with 
a special plane, bent up and soldered. 

(6) The alloy is le^ and tin from 
70 of lead and 80 of tin for the cheap- 
est to 10 of lead and 90 of tin for the 
best quality. 

Queen’s Metal.— A veiy fine sQ* 
ver-looking metal is compose of 100 
lb. of tin, *6 of regulus of an^mony, 1^ 
of bismu^ and 4 of copper. 

Rivet I|etal.— (a) Copper; 82 
oz. ; tin, 2 oz. ;.fanc, 1 oz. 

(b) Copper, 64 lb. ; tin, 1 Ib, 
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Silver Alloys.— (a) De fiuolz 
and Fontenay have invented the fol- 
IfSring alloy, which may be used for 
almost all purposes for which silver is 
usually employed ; Silver, 20 parts ; 
purifi^ nickel, 28 parts ; copper, 62 
parts. Melt the copper and nickel in 
the granular state, then introduce the 
silver. The flux to be employed is 
cliarcoal and borax, both in the state 
of powder ; and the ingots obtained 
are to be rendered malleable by 
annealing for a considerable time in 
powdered charcoal. 

(6) Copper, oz. ; brass, 2 oz. ; pure 
silver, 3 oz. ; bismuth, 2 oz. ; salt- 
petre, 2 oz. ; common salt, 1 oz. ; 
arsenic, 1 oz. ; potash, 1 o^. ; melt in 
a crucible with powdered cheuxx)al. 

Soft Alloy.— (a) This alloy will ad- 
here so firmly to metallic, glass, and 
porcelain surfaces, that it can be used 
as a solder, and is invaluable when the 
articles to be soldered are of such a 
nature that they cannot bear a high 
degree of temperature. It consists of 
finely pulverised copper or copper-dust, 
and is obtained by precipitating copper 
from the sulphate by means of metallic 
zinc ; 20, 30, or 36 parts of this copper- 
dust, according to l^e hardness desued, 
are placed in a cast-iron or porcplain- 
lined mortar, and well mixed with 
some sulphuric acid having a specific 
gravity of 1*86. Add to the paste 
thus formed 70 parts (by weight) of 
mercury, constantly stirring. WTien 
thorougUy mixed, the amalgam must 
be carefully rinsed in warm water to 
remove the acid, then laid aside to cool. 
In 10 or 12 hours it will be hard enough 
to scratch tin. When it is to be used, 
it should be heated to a temperature 
of 707° F. (376° C.), when it becomes 
M soft as wax by kneading it in an 
iron mortar. In this duptue state it 
can be spread upon any surface, to 
which, as it cools and hardens, it ad- 
heres veiy tenaciously. 

(h) For Small ArfirfM.— this alloy 
melts at a lower d^pree of temp^ture 
than the one just describetl^ and is very 
h^ without being brittle. It con- 
wsts of 6 parts bismuth, 3 zinc, and 


13 lead. The 3 metals, after having 
been well melted and stirred together, 
should be poured into another melting- 
pot, and melted again. This alloy cools 
with remarkably clear cut edges, and 
if the articles made of it are dipp^ in 
dilute nitric acid, then rinsed in clear 
water, and polished with a woollen 
rag, the raised parts of the surface will 
have a fine polish, while the sunken 
parts will have a dark grey, antique 
appearance, which forms a pretty con- 
t^t. The proportions of the different 
metals, dividing the alloy into 100 
parts, are : 27 ' 27 bismuth, 59 * 09 lead, 
13*64 zinc. 

(c) For Small Castings , — Contains 6 
parts bismuth, 3 tin, 18 lead. This 
alloy should be melted, run into bars, 
and laid aside till wanted, when it 
should be remelted. An alloy of 8 
parts bismuth, 1 tin, 1 lead, for small 
castings, is harder, and yet it is not 
brittle. It can be finished with a con- 
trasting surface of bright polish and 
dark grey, if it is washed in nitric acid, 
well ^ut^, rinsed, and polished wiih 
a woollen ra^ as described in the alloy 
for small arucles given above. 

Solders.— Alloys employed for 
joining metals U^ether are termed 
** solders,” and they are commonly di- 
vided into two clam : hard and soft 
solders. The former fuse only at a 
red heat, but soft solders fuse at com- 
paratively low temperatures. 

One of the most easily fusible metals 
is an alloy of 2 parts bismuth, 1 tin, 
and 1 le^ ; tin is the most fusible of 
these three metals, melting at 465° F. 
(235° C.),* but this alloy melts at 
199|° F. (93° C.), or a little below the 
boiling point of water. By diminish- 
ing the quantity of Insmuth in the 
idloy, the point of furion may be made 
to vary between 212° F. (100° C.) and 
829° F. (200° C.), and thus it is an 
easy mattm* to form a solder which 
shall fuse at any i^uired temperature 
between these limits, for mectriad 
purposes, steam-boder plugs, etc. The 
loUowing ure the best reripes for the 
common solders; For aUmintum- 
hrom: (a) 88*88 gold, 4*68 silver. 
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6 • 44 copper ; (b) 54 * 4 gold, 27 silver, 
18*6 copper, (c) Melt 20 parts of 
aluminium in a suitable crucible, and 
when in fusion add 80 of zinc, "^en 
the mixture is melted, cover the sur- 
face with some tallow, and maintain 
in quiet fusion for some time, stirring 
occasionally with an iron rod. Then 
pour into moulds, (d) 15 parts alu- 
minium and 85 of zinc ; (e) 12 alumi- 
nium and 88 zinc ; (/) 8 aluminium 
and 92 zinc ; all of these adloys are 
prepared as (c). The flux recom- 
mended consists of 3 parts copaiba 
balsam, 1 of Venetian turpentine, 
and a few drops of lemon-juice. The 
soldering-iron is dipped into this 
mixture. 

For hrasswork : (a) equal parts of 
copper and zinc ; (6) for the finer 
kinds of work, 1 part silver, 8 copper, 
8 zinc. 

For copper : (a) 3 parts copper, 
1 zinc ; (6) 7 copper, 3 zinc, 2 tin. 

IlaT^ sMer : 86 • 5 copper, 9 • 5 zinc, 
4 tin. 

Ha/rd solder for gold : 18 parts 18 
carat gold, 10 silver, 10 pure copper. 

Hard silver solder : (a) 4 parts silver, 
1 coppOT ; (5) 2 silver, 1 brass wire ; 
these are employed for fine work ; the 
latter is the more readily fusible ; (c) 
equal parts copper and coin silver ; re- 
quires higher temperature than 5, but 
will not “ bum," is as fluid as water, 
and makes a far sounder joint. 

Hard vpeUer solder : 2 parts copper ; 

1 zinc ; this solder is u^ for iron- 
work, gun-metal, etc. 

For jefwMers : (a)i 19 parts fine 
silver, 10 brass, 1 copper ; (5) for join- 
ing gold, 24 parts gold, 2 silver, 1 
eoppOT, 

Middling hard solder: 4 parts 
scraps of metal to be soldered, 1 zinc. 

For pevjterers : (a) 2 parts bismuth, 
4 lead, 3 tin ; (b) 1 bismuth, 1 lead, 

2 tin ; the lattw is best applied to the 
posher kinds of work. 

Fbr sealing iron in stone : 2 lead, 

Vi^,segUng tops of ccmii/ed goods : 

Y 1 j^btlead, 2 lb. tin, 2 oz. bismuth ; 
' ;tbe kad is melted first, the tin added 


next^and finally the bismuth stirred 
in well just before pouring. This 
makes a soft solder, and the cans db 
not take much heat to open them. 

Soft solder : 1 lead, 2 tin. 

Soft solder for joining electrotype- 
plates : 67 parts le^, 33 tin. 

For sted : 19 parts silver, 3 copper, 
1 zinc. 

For tinned iron : 7 lead, 1 tin. 

^ Specular Alloys.— These are 
employed for making metallic re- 
flectors, requiring a true white colour, 
good lustre, and a hard, clean surface 
not easily tarnished or scratched. 
Fesquet gives a number of combina- 
tions, as follows 

(а) 62 parts copper, 32 tin, 6 lead ; 
(6) 80 copper, 10 lead, 10 antimony ; 
f^c) 66 to 63 copj»r, 33 to 27 tin ; (d) 
10 copper, 10 tin, 10 antimony, 50 
lead ; (e) 32 copper, 50 tin-, 1 silver, 

1 arsenic ; (/) 90 steel, 10 nickel ; 
(g) 50 palladium, 50 silver; (A) 60 
platinum, 40 copper ; (i) 50 platinum, 
50 steel ; (J ) 50 platinum, 50 iron ; 
(k) 10 platinum, 90 steel ; (1) 20 plati- 
num, 80 copper, 0 ' 5 to 1 arsenic ; (m) 
60 platinum, 30 iron, 10 gold ; (n) 50 
gold, 50 zinc ; (o) 50 steel, 50 rho- 
dium ; (jp ) 10 platinum, 90 iridium ; 
(y) 29 tin, 19 1^ ; (r) 52 copper, 30 
nickel, 12 zinc, 5 lead, 1 bismuth. 

(«) Equal parts of tin and copper 
form a white metal as hard as bM. 
(t) Less tin and a small quantity of 
arsenic added to the alloy forms a 
white hard metal of high lustre, (u) 

2 lb. copper, 1 lb. tin, 1 oz. arsenic 
form a g(^ speculum metal, (v) An 
alloy of 32 copper, 16*5 tin, 4 brass, 
1'25 arsenic, is hard, white, and of 
brilliant lustre. 

Statuary Metal.— (a) 91*4 parts 
copper, 5 * 53 zinc, 1 • 7 tin, 1*37 lead. 

(б) Copper 80, tin 20. 

Stereotype Metal.— 1 tin^ 1 

antimony ; 4 lead. 

Sterro-Metal.— This is a very, 
strong and elastic alloy used by 
Austrian en^eers for hydraulic press 
pumps. I™ntain8 copper, zinc, iron 
and tin, in the following propor- 
tions ^ 
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Copper. . . f)6 to 6^ 

Zinc . . . . 34 ,, 44 

Iron .... 2 „ 4 

Tin 1 „ 2 

Good specimens offer far more re- 
sistance tlwn gun-metal to transverse 
fracture, and cost only | the price. 
It is said to have been discovered in 
an attempt tt) employ, for the manu- 
facture of brass, the alloy of iron and 
zinc found at the bottom of the zinc- 
pots in making galvanised iron. 

Tombac. — (a) Copper, 16 lb. ; 
tin, 1 lb. ; zinc, 1 lb. 

(?>) lied. Copper, 10 lb. ; zinc, 
lib. 

Tungsten Sronzes. — In the 

arts, tungsten bronzes of different 
colours are used, namely, golden- 
yellow, reddish-yellow, purple-red, 
and blue. The first two crystallise 
in forms resembling cubes, while the 
third is obtained partially in cubes 
and partially in amorphous pieces, 
and the last-named forma prismatic 
crystals. Other circumstances being 
equal, the yellow bronze is obtained 
from mixtures poor in acid, the other 
two from those containing more acid. 
But the colour is dependent not merely 
on the composition of the soda tungs- 
tate salt, but also on the amount of 
tin, and on the duration of the fusion ; 
so that when much tin is used, and 
the fusion is prolonged, a yellow 
bronze is obtained from a very acid 
mixture, and, on the contrary, a salt 
that is but slightly acid, when fused 
only a short time and with very little 
tin, may yield a red or even a blue 
bronze. 

A mixture in the proportion of two 
molecules of soda tungstate and 1 of 
anhydrous tungstic acid, with tinfoil 
slowly added, and kept melted for 1 or 
2 hours, will yield cubes ^ in. long 
when about 4 oz. are melted, and they 
produce a yellow or red^i-yellow 
bronze, the powder of wliicli seems light 
brown, and when stirred up with water 
it imp^ts to the liquid tliA property of 
appearing of a fine blue colour by 
transmitted light. 


Tuiigsten Bronzes, Tutaiiia. 75 

The red bronze obtained from 10 
pirts soda carbonate, 70 sotla tungstate, 
and 20 tinfoil yields, on pulverisation, 
a powder that, stirred up in water, 
transmits green light. 

According to J. Pliilipp, a blue 
bronze is always obtained, if the fused 
mixture contains more than 3 mole- 
cules of tungstic acid to 1 of soda ; if 
the fused product is boiled alternately 
with muriatic acid and with carbonate 
of soda, the result will be a consider- 
able quantity of fine blue prismatic 
crystals, with which there are inter- 
mixed, in most cases, single red and 
yellow cubes. 

Moreover, all the tungsten bronzes 
obtained by fusion with tin can also 
be prepaid by electrolysis of fused 
acid tungstates, but the yield is so 
small that it is unprofitable. (‘ Ind. 
Zeit.’) 

Tutania. — (a) Iron or steel, 8 oz. ; 
antimony, 16 oz. ; nitre, 3 oz. Melt 
and Imrden 8 oz. tin with 1 oz. of this 
compound. 

(J) Antimony, 4 oz. ; arsenic, 1 oz. ; 
tin, 2 lb. 

Type-metal. — (a) This alloy, used 
for printer’s type, is often composed 
of 6 parts lead, and 2 antimony. It 
is of a blackish-grey colour, and is 
softer than tin and copper, but a little 
harder tlian lead. Several of these 
alloys, having the following composi- 
tions by weight : — 

Lead . . 86'21 80 75 

Antimony . 13*79 20 25 

100 100 100 

Imve been submitted to a new examin- 
ation by F. de Jussieu, who published 
his results in a pamphlet. The chief 
portion of this is devoted to Hie ex- 
p^imental recognition and exposition 
of facts of interest to the purely scien- 
tific metallurgist, and especially in re- 
ference to the liquation and crystal- 
lisation upon reduction of temperature 
of these alloys ; but there are a few 
things intercalated which may prove 
of practical importance, ^ongst 
these is the fact that those aUoys of 
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16ad and antimony, whose constituents 
are the same in kind as common type- 
metal, are susceptible of assuming a 
high degree of hardness when rapidly 
cooled against a cold metallic suiiace, 
showing a perfect analogy with the pro- 
perty of hardening 1^ chilling eminently 
poss^sed by certain cast-irons, but 
more or less shown by all known 
varieties of that metal. (‘ Engineer. ') 

(b) 9 ports lead to 1 antimony forms 
common type metal ; 7 lead to 1 anti- 
mony is us^ for lar^ and soft type ; 
6 le^ and 1 antimony for large type ; 
5 lead and 1 antimony for 'middle 
type ; 4 lead and 1 antimony for small 
type; and 3 lead to 1 antimony for 
the smallest kinds .of type. . 

(c) Fesquet gives the following com- 
binations ' 

Large type : (a) 10 lead, 2*6 copper ; 
(6)9 lea<^ 1 antimony; 0*5 arsenic; 
(o) 8 copper, 2 tin, 0*6 bismuth ; (d) 
2 copper, 2 tin, 2 bismuth ; (e) 73 cop- 
per, 27 ainc ; (/) 6 copper, 67 adnc, 
26 tin, 3 nickel ; (g) 12 tin, 16 ssinc, 
64 lead, 8 antimony. 

Jfusio plates : (a) 6 to 7*5 tin, 6 to 
2*6 antimony : (b) 16 lead, 1 anti- 
mony; (c) 8 lead, 2 antimony, 1*5 
tin ; (d) 4 lead, 2 antimony, 1 one ; 
(«) 7 • 6 lead, 2 * 6 antimony, 0 * 6 copper. 

PrvMing type : 4 parts lead, 1 anti- 
mony. 

&mU type <md Stereotypes : (a) 
9 parts lead, 2 antimony, 2 Hsmuth ; 
(6) 16 le^ 4 anthnony, 6 tin. (o) 
For every 8 lb. of lead add 1 lb. anti- 
mony. The antimony should be 
broken into very small pieces, and 
thrown on the top of the lead when it 
is at red heat. The cheapest and 
sin:^lest mode of making a stereotype 
metel is to melt old type, and to every 
14 lb. add about 6 lb. of grocers’ tea- 
ch^ lead. To prevwt miy smoke 
arkdn^ from the meidng of tea-chest 
lead, it is necessary to mdt it over an 
j ordtna^ fi^place, ftrir the purpose of 
:|deabsing it, which can be done by 
L in a small piece of tallow 

sue of k nut, and stir it 
jl3r|id||inth the ladle,, when the im- 
^ Hm to tl^ surface, and 


can |e skimmed off. In the mixing 
of lead and type-mettJ, see that there 
are no pieces of zinc amongst it, tUb 
least potion of which will spoil the 
.whole of the other metal that is mixed 
with it. Zinc is of a bluish-white 
colour; its hue is intermediate be- 
tween that of lead and tin. It takes 
about 80^ more heat than lead to bring 
it into fusion ; therefore should any 
metal float on the top of the lead, do 
not tiy to mix it, but immediately 
take it off with the ladle. 

White Metal. — (a) Tin, 82 ; 
lead, 18 ; antimony, 5 ; zin^, 1 ; and 
copper, 4 parts. 

(5) HaM. Sheet brass, 32 oz. ; 
lead, 2 oz. ; tin, 2 oz. ; zinc, 1 oz. 

^ite Alloy . — This compound can 
be turned, fil^, and bored ; does not 
adhere to the mould, and will retain 
its polish a long time after, exposure 
to ^6 air. Contains 10 cast-iron, 10 
copper, 80 zinc. 

Birmingham is a 

white alloy for buttons, and consists 
of copper, 43 per cent. ; zinc, 67- 
Other alloys for white buttons are : 
(1) Y^w brass, 82 ports ; 2llh6, 3 ; 
tin, 1. (2) Yellow Imss, 32 ps^ ; 
zinc, 4 ; tin, 2. 

Chinese White Copper. — Copper, 
40*4 ; nickel, 31*6 ; zinc, 26*4 ; and 
iron, 2*6 parts. 

Alloy ReteMing 8Wvcr. —CoppOT, 
76 ports ; nickel, 16 ; zinc, 2| ; tin, 
2f ; cobalt, 2 ; iron, U ; aluminium, 

PaMim or Tin Briuiomts . — ^An alloy 
of especially fine lustre which is used 
for stage jewellery consists of 3 
parts, and lead, 2, or of tin, 3 ports, 
and lead, 1. For the production of 
brilliants melt small portions of the 
alloy in an iron crucible. By dipping 
into the fluid mass, previo^y med 
from every particle df odde, pieces of 
glass or br^, ground like brilliants 
and highly polished, a thin layer of 
metal adlmree to them which, after 
cooling, can be readily detached. 
separate peces may be connected bw 
soldering, ^mietimes the alloy u 
poured into moulds faceted in the 
same manner as diamonds. . ^ 
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Fictor Metal,— A wliite me1|.i has 
been on the market for some", time 
iiudcr this name. It is used for ^nd* 
casting, and is excellent, fbr marine 
work, as it withstands the action of 
sea-water as well as any of the sane 
alloys. It has a whiter colour than 
GleiWn silver. The following ana- 
lysis was made of a sand-casting of 
this metal; Copper 40 '94 per cent., 
zinc 34*27 per cent., nickel 16*40 per 
cent., aluminium *11 per cent., iron 
*28 per cent. 

The iron is present as an impurity. 
It will be seen that the alloy contains 
a large alnount of zinc. Tl^ renders 
the mixture cheap. As so much zinc 
is present, the alloy is hard, although 
quite strong. Great care must be 
used in making the mixture not to 
exceed the percentage of alumininum 
which is given, or brittleness will re- 
sult. Two ounces of aluminium to 
100 lb. of metal are all that are neces- 
aory. If one desires to duplicate the 
mixture, the following may be taken : 
Copper 60 lb., zinc 86 lb., nickel 15 
lb., aluminium 2 oz. 

The nickel and copper are melted 
together under borax, and then the 


aluminium added. The zinc is nett 
added. The mehd is poured into 
ingots, and gives better results after 
having been melted once. This mix- 
ture is too hard for rolling into sheet. 
(‘ The Brass World. ’) 

Zinc Bronzes (Fontaine Moreau). 

Zn. Cu. Fe. Fb. 

90 . 8 . 1 . 1 

91 . 8 .... 1 

92 8 

92 . 7 . 1 . . . 

The above may be considered the 
maximum of zinc and minimum of 
copper that will cast free of crystalline 
fr^ture. By lessening the zinc from 
1 to 4 per cent, and increasing the 
copper one-eighth td one-sixl^, a 
better texture may be looked for. 

l£iBceilaneou«.>~The following 
is a table of the proportions of the 
various metals in the alloys most com- 
monly employed in the arts and manu- 
factures. The term “ parts ” means 
parts by weight. The abbreviations 
are ; Cu, copmr ; Zn, zinc ; Sn, tin ; 
Pb, lead ; Sb, antimony ; P, phos- 
phorus ; As, arsenic ; Ni, nickel. 


Defloription. 

Ctt. 

Zo. 

Sd. 

Pb. 

Sb. 

P. 

Al. 1 

Ni.- 

Metal for frictional parts of loco-1 
motives (extremely hard). . ./ 

Bearings of carriages .... 
Bearings of driving wheels, also for 
steam-engine whistles giving a 

clear sound 

Steam-en^e whistles giving a deep 

sound 

Cross-heads of connecting-rods . . 

Cylinders of pumps, M^ve-boxes,! 

and taps / 

Eccentric collars ...... 

87 

97 

80 

81 

82 

88 

84 

84 

85 

84 

68 

88 

84 

6 

8 

2 

2 

2 

2 

2 

2 

2 

7 

4 

9 

8*4 












18 

17 

16 

10 

14 

14 

18 

9 

28 

8 

2*9 


























Bearings of axles and trunnions ; 
eccentric collars ..... 















Pistons of locomotives # « . .| 











4*7 

•• 
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Cii. 

4 . 

Sn. 

Pb. 

Sb. 

I’. 

As. 

Nt 

88 

2 

10 






90 

2 

8 






67 . 


14 

19 





30 


18 


2 




79 

5 

8 

8 





64 

24-6 

3 

9 





16 


40 

46 





2 


72 


26 




7 

72 

21 






2 


90 


8 




10 

6 

20 


61 




64 


3 






5 

i 








16 

1 

i 






10 

1 







83 


15*5 


i-6 




83-26 


7 • 

9 


•76 




, , 

4 

91 

6* 







88 

12 







82 

18 







92 



2* 


67 

33* 


•5 





67 

33 

‘•6 

•6 





64-6 

33-7 

•2 

1-6 





92-7 

4-6 

2-7 






60 

20 






20 

8 

3 






4 

7 


86* 


14* 


*6 




80 


20 







20* 

40 






i* 


0-5 




75 


26 






8 

i* 

2 ' 

i* 





62 

10 

10 

18 





66 

23 

4 

3i 
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Description. 

Axle-lwxes 

Iifothematical instruments, arm8|j 

of balances * . . jj 

Machinely bearings, etc. 
Steam-engine whistles . . 

Metal to withstand friction (Stephen- 1 1 

aon) /| 

Bivets 

Metal for coffins 

Metal to withstand friction . . 

Qylinders of pijmps 

Metal for beanngs of ^locomotives . 
White brittle metal (for buttons,! 

etc.) j 

Imitation silver 

Pinchbeck 

Tombac 

Red tombac 

Specially adapted for bearings . . 

For bearings and valves . . . . 

Electrotype “ backing metal ” . . 

Stereotype metal for paper process, 

„ „ for plMter process 

Bullet metal 

Malleable brass plate .... 

Pin wire ' . 

, Jemmapes brass 

'Similor for gilding • 

M^eohort for rolling .... 

,, first quality 

White similar 

For stopcock seats 

II plugs 

For keys of flutes, etc 

Hard tip 

White tombao 

Vogel’s alliy^ for polishing steel 
Rompel’s anti-friction metal . . 

Ai^guzoid, a tough alloy superior to! 
brass J 
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Aluminium Paper. 

(a) The French Aluminium Co. liave 
conducted a number of experiments on 
the manufacture of aluminium paper, 
for the use of packages containing 
foods, etc. The paper is coated on 
one side only, so tW there can be no 
metal in contact with the substance 
contained in the parcel. 

Two machines are employed. One 
of them receives the raw paper in rolls 
for preparation. It comprises a num- 
ber of cylinders and a trough in which 
the colour is mixed with the gelatine 
or casein. To make metallised paper 
the liquid contains metallic dust in 
suspension which is deposited on the 
paper with the colour. Brushes 
worked by the machine itself spread 
out the coat evenly. Then the paper 
continuing in motion is drawn towakls 
the dryer. The latter has a double 
rolling track supported on pillars and 
constituted by two endless chains 
running across the building lengthwise 
four times. When the paper leaves 
the machine it is supported by a stick, 
which automatically places itself on 
spurs fixed at intervals on the chains. 
Thus the paper is carried by a large 
number of sticks which are draym 
through the dryer at a uniform rate of 
speed. Finally, after travelling about 
500 metres, the paper is collected on 
a reel and conveyed to the calenders 
and, if necessary, goffered. 

(5) By the Wickel process great 
improvements have been effected, as 
by it papers of all thicknesses can be 
treated. 

The paper is first of all coated with 
a varnish of suitable rosins dissolved 
in ether or alcohol ; it is then drawn 
by heated rollers unden a narrow 
traugh equal in length to the width of 
the paper, from which the metallic 
dust is uniformly shaken down and 
deposited on the paper, any excess of 
dust being drawn off a suitable 
M|urator. By this process tihe metal 
IS protected firom corrosion by the. 


varnish, and therefore retains its value 
as a protective coating of the paper. 
When calendered and goffered, the 
paper is suitable for all kinds of pur- 
poses. Cotton cloth or silk can also 
be metallised with efjual facility by 
this process. (‘ World’s Paper Trade 
Review.’) 


Amalgams. 

Mercury unites with a large number 
of metals, forming definite chemical 
compounds called ‘ ‘ amalgams. ” Some 
of these are solid, while others exist in 
a fluid state. It is probable, however, 
that fluid amalgams merely represent 
a solution in excess of mercury of some 
fixed compound of mercury with 
another metal, inasmuch as when a 
quantity of such fluid amalgam is 
pressed through the pores of a ci^mois- 
leather bag, a small portion of mercury 
passes through leaving behind the solid 
amalgam, which, on examination, is 
generally found to have a fixed chemi- 
cal constitution. The fluidity of an 
amalgam seems, therefore, to depend 
upon the presence of an excess of 
mercury over and above the amount 
theoretically i^uired to enter into 
combination with the other metal. 

The chemical affinity which causes 
mercury to combine with other metals 
is generally of a feeble character. 
Gentle pressure will drive out a 
considmable quantity of the combined 
mercury leaving a combination in 
altcgether dif:brent proportions from 
the original one. A moderate heat 
also is sufficient to decompose almost 
any amalgam. This fact was formerly 
m^e use of in the process known as 
iffoter-gilding. The ^ole to be 
gilded was covered with an AnifLlg«. 7 n 
of gold with excess of mercury, and 
then subjected to a strong heat. The 
merciuy was driven off, leaving, the 
article covered irith a fine coating of 
meta^ p[old, which, on burnufliing, 
regaii^m lustre. 
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The following are some of the most 
important amalgams : — 

Copper Amalgam.— -There are 
several methods of preparing this, the 
following being, perhaps, the ^st : 
A mixture of finely-divided metallic 
copper (obtained by precipitating 
copper sulphate with metallic iron) 
and mercurous sulphate is triturated 
under hot water for ^ hour. After 
this, the water is repeatedly changed 
until it is no longer blue. The mass 
is then dried, kneaded well and 
allowed to harden, when it consists of 
an amalgam of 7 parts mercury with 3 
of copper. The peculiarity of this 
amalgam is its property of softening 
when kneaded, and burning quite 
hard again after standing some hours. 
It has beep used by Parisian dentists 
as a stopping for decayed teeth, 
thoiigh, owing to the poisonous nature 
of the copper, it is not to be recom- 
mended for tl]^ purpose. 

Gold Amalgam.— This is fonned 
when mercury is heated with 
powdered gold or gold-foil. It con- 
sists usually of 2 peke of gold to 1 of 
mercury. It has been found native 
near Mariposa, in California, and in 
th^latinum region of Colombia. 

The readiness with which m^ury 
combines with gold is made use o£m the 
extraction of the latter from its ores. 
The ore is crushed in an iron mortar, 
or Itettery, as it is termed. Water is 
introduce into each batte^ by a 
number of pipes. Mercuty is placed 
in the battenes in small quantities, 
and unites with the gold, as the latter 
is liberated by the crushing process. 
The larger portion of the amalgam is 
afterwards found in the batteries, 
adhay iTi g to the plates, the remainder 
biwTig cau^t by inclined plates placed 
ouiSte t^ battefyl T)ie plat^ ^ 
deaned by scrapix^ off the adher^ 
amalgam, first gently with a knife, 
nnd finally with a thick piece of hard 
' Kum or rubber, which sorapes the 
doeely without cutting or 
it. The plates are then 
jeMihed with wateir, and prepared for 
again by sprinkling mercury over 


then , and spreading the same evenly 
by means of a cloth, thus forming a 
freshly amalgamated surface. 

Iron Amalgam. — Iron will not 
unite with mercury under ordinary 
conditions. Small' quantities of an 
iron amalgam have, however, been 
formed by immersing sodium amalgam 
(containing 1 per cent, sodium) in a 
clear, saturate solution of ferrous 
sulp^te. 

For coating Plastic Castings. 

— 1 paft tin, 1 mercury, 1 bismuth. 
The mercury is mixed with the white 
of an egg, and added to the tin and 
bismuth when they are thoroughly 
melted and blended. The alloy while 
still hot forms a pasty liquid, which 
should be appli^ with a brush. 
(Guttier.) 

Silver Amalgam.— This com- 
pound is formed by the .uuiou of 
mercury with finely^iivided silver. 
Native silver amalgam has been found 
at Moschellandsberg, in the Palatinate, 
and in several oth^ {daces. Mercury 
is used for silver existing, in a pro- 
cess somewhat similar to that described 
above for the extraction of gold. 

Sodium Amalgam. — Sodium 
and mercury combine readily under 
ordinary conditions by being hroi^ht 
into contact one with another, 
union is attended with much hissing 
and spluttering, and with a consider- 
able evolution of heat. 

Tin AmaUram.— Tinand mercury 
combine readify at ordinary tempera- 
tures. If 8 parts mwcury be brought 
into contact with 1 of tm, 6-fflaed 
crystals of tin amalgam tore formed. 

I Tm amalgam is used for silvering 
looking-glassee. When pulverised and ' 
rubbed on thepoUahing-Stone, it forms . 
a kind of mosaic ^ver. Electric 
amalgam may be made by mditiiig 
tin one together in various p^‘ 
portions in a poroelain omcibk. The 
mixture is well stirred up, and whaii^ 
on the point of lolidi^dng, the mer^ 
cuxy is added, and work^ into tto 
mass. The^wMe is next trancteed 
to a mortar warm miouph to keep the 
amalgam soft while it is well 
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together, after which a piece of Ullow 
or lard, not quite equal in bulk to the 
mass, is kneaded in until the amalgam 
attains the proper consistency. 

Zinc Amalgam is fotmed by 
mixing and tritxirating zinc filings with 
mercury, at a heat somewhat below 
the boilhig'point of the latter. It is 
usually preyed by pouring mercury 
into zinc at the- temperature at which 
the latter is just kept in a fused state. 
Care must be taken to keep the liquid 
stirred, and to add the mercury slowly, 
and in as fine a stream as possible. 


Imitation.— 'A recipe by Boessler is 
to melt two parts (by weight) of rosin, 
then add four parte of shellac. When 
these two are in a fluid state add two 
parts of pure clear white rosin. 


Anemometers, 

DETERMINING 

CURRENTS. 


AND 

OF 


THE 

AIR 


Amber. 

(See also Celluloid.) 

Working. — Amber in the rough is 
first split and cut rudely into the shape 
required by a leaden wheel worked 
with emery powder, or by a bow-MW 
haviug a wire for the blade, tripoli or 
emery powder being used with it. 
The roughly-formed pieces are then 
smoothed with a piece of whetstone 
and water. The ^lishing is eflected 
by friction with whiting and water, 
and finally with a little olive oil laid on 
aqd well rubbed with a piece of flatmel, 
until the polish is complete. In this 
process the amber becomes hot and 
highly electrical ; as soon as this hap- 
pens it must bd laid aside to recover 
itself before the polishing is continued, 
otherwise the article will be apt to fly 
into pieces. 

Uendin^.— Smear the parte which 
are to be united with linseed oil, hold 
the oiled part carefully over a small 
charcoal fire, a hot cinder, or a blue gas 
flame, being careful to cover the rest 
of the object loosely with paper ; when 
the oiled parte have begun to feel the 
heat, so as to be sticky, pinch or prees 
them tc^ther, and hold them so till 
nearly cold. Only that part where 
the ^es are to be unitM must be 
warmed, and even that with care, lest 
the form or polish of th* other parte 
should be disturbed ; the part joined 
gen«:ally requires a little repolishing. 


(See also Chimneys ; Ventilation; 

BTC.) 

The various methods that have been 
employed for this purpose may be 
divided into three ^oups. 

j^rsi . — By moving at the same 
velocity as the current, and noting 
the distance passed over in a unit m 
time. 

5fecond.--'Determining from obser- 
vation the rate at which small floating 
particles are carried along by the 
current, and assuming their velocities 
to be identical with that of the air- 
current itself. Smoke from exploded 
gunpowder, burning turpentine or 
amadou, small pieces of down, and 
small balloons filled with hydrogen, 
have been all more or less employed 
for this purpose. 

Thvrd.—Sj using anemometers, or 
apparatus of various forms ; and these 
may be divided into three classes : 
(a) Anemometers having vanes or 
wan«k, made to revdve by the current 
of air impinging upon them, the rate 
at which they revolve bei^ indicated 
by pointers on dials forming a pert of 
the instrument— the pointers being 
made to revolve by means of wheels 
connecting them with the axis o| the 
vanes or wands. The anemometers 
of Biram and Davis are instances of this 
class of insteuments now in use in this 
couirtry, all of which require a oorreo- 
tion for fricUon. (6) Instruments 
which are affiscted % the /oree or 
impulse of the wind, without beiis; 
subjected to any cKmtimitms revolving 
0 
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motion, such as Dr. Lind’s, Honaut’s, 
Bougier’s, and Dickinson’s anemome- 
ters. 

In modem practice determination 
of air velocities are made only by the 
anemometer, and it is therefore un- 
necessaiy to give further particulars 
of the fint and second methods. 

Anemometer. — The simplest 
form is that invented by Benjamen 
Biram, shown in Fig. 15. It consists 
of a smes of vanes, D, E, which re- 
volve with the action of the air-current 
— the number of revolutions, or rather 
numbers proportional to the revolu- 



tions, being registered by a pointer, P,/ 
on the face of a dial fonning a part of the 
instrument itself. It is made of three 
sizes, 4, 6, and 12 in. ; is very portable, 
and is not, with proper care, liable to 
get out of order, especially t^ smaller 
size. A certain force erf current is 
required to overcome the friction, and 
put the instrument into motion, 
^me of these instruments will con- 
tinue to revolve in a cuirent as low 
as 80 ft a minute; but with most of 
them a velocity of about 50 ft. is re- 
-qidrod. 

"Every one who has occasion to use 
l^ smehicilBeter should be aware that 
' mcte notregisl^ the actual velocity j 
or li&e air^ especially in feeble air-cur- 


rents, nor yet the number of revolu- 
tions, but only a number proportional 
to the latter ; and although it is of 
great value, as indicating an increase 
or decrease in the velocity, from time 
to time, such as the periodical varia- 
tions in any particular current, it is of 
comparatively little value as geiieraUy 
used for ascertaining real velocities, 
such, for instance, as occur in changing 
or splitting air-currents, when it is of 
great importance to know the actual 
quantities. To obtain with this instru- 
ment accurate results, available fur all 
purposes, it is necessary, as with 
Combes’ anemometer, to apply a 
formula to its recorded revolutions, or 
rather to the number indicated by the 
index, in order to ascertain the actual 
velocity of any current ; each particular 
instrument requiring special experi- 
ments to be m^e with it, in order to 
determine the ^^ue of the constants 
required to be employed in the formula. 
These constants remain the same for 
the sameinstrument, 
so long as it remains 
in the same condition, 
and are independent 
of the velocities of 
the currents of air in 
which it is employed. 

These adjustments 
are carefully made by 
the manufacturer. 

land’s Anemo- 
meter. — (u) The 
raising of a column 
of fluid above the 
general level of its 
surface is the prin- 
ciple of Dr. land’s 
anemometer, Fig. 16. 

It consists iii two 
glass tubes about 9 
inches long and 
■^ths of an inch in 
^meter, connected 
at their lower extremities by another, 
tube of glass only ^ of an inch iQ die*' 
meter. The up^r extremity of one 
tube is eitAsr bent over as shown, or is 
fitted with a thin metal cap, at xi^ht 
angles, so that its mouth reoqjve 
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the current of air in a horizonta:< di- 
rection. Water is poured in at the j 
mouth till the tubes are nearly half | 
full, and a scale of inches and parts 
of an inch is placed between the 
tubes. When the wind blows in 
at the mouth of the tube the colunm 
of water is depressed in this tube, 
and elevated to a similar extent in | 
the other tube, so that the distance ' 


between the surfaces of the fluid in 
each tube is the length of a column 
of water, the weight of which is 
equal to the force of the wind upon 
a surface equal to the base of the 
column of fluid. The object of the 
small tube which connects the two 
larger ones is to prevent the oscillation 
of the fluid by irregular blasts of wind. 
The absolute velocity of the wind is 


Table op the Force and Velocity op Dipperent Winds 
FOR THE Graduation op Anemometers. 


Height of 
the column 
of water 

In 

Dr. Lind's 
Anemo- 
meter. 

Force on a sq. ft.. In 
pounds avoirdupois 

Force on a 
sq. ft. in 
pounds, 
ounces, and 
drams, 
avoirdupois. 

Feet 
In one 
second 

Miles 
n one 
hour 

Feet 
in one 
second 

Miles 
in one 
hour 

Churacter of the Winds. 

Computed 

from 

Rouse's 

Experiments 

Computed 

from 

Dr. Huttou’s 
Experiments 



lb 

oz. dr. 







0*0009515 

0*005 

0 

0 1*280 

1*43 

1 

1*63 

1*11 

Hardly perceptible . 

. . Rouse 

0-0038000 

0*020 

0 

0 6-120 

2*93 

2 

3*26 

3*22 

Just j^rceptible 

. . Rouse 

0-0083732 

0-044 

0 

0 11*264 

4*4(1 

3 

4*84 

3*30 



0-0133310 

0-079 

0 

1 4 *224 

6*87 

4 

6-62 

4*44 

1 

1 

. . Rouse 

0 033 

0-123 

0 

1 15*488 

7*33 

6 

8*09 

6*61 



0-026^ 

0.'130 

0 

2 1-280 

7-66 

6*14 

8*33 

5 67 

A gentle wind . . 

. . Ltud 

0-050f 

0*260 

0 

4 3-560 

10*67 

7*27 

11*77 

8-00 

Pleasant wind . . 

. . Lind 

0'092 

0*493 

0 

7 13-952 

14 67 

10*00 

16-16 

11*01 

Pleasant brisk gale . 

. . Rouse 

0*10 

0*521 

0 

8 6*378 

16-19 

10*35 

16-66 

11 35 

Fresh tM-eeze . . 

. . Lind 

0*11 

1-107 

1 

1 11*392 

22-00 

16*00 

24*30 

16*67 

Brisk gale . . . 

. . Rouse 

0‘36B 

1*968 

1 

15 7-808 

29-34 

20*00 

32-39 

22*00 

Very brisk . . . 

, . Rouse 

0*5 

2*604 

2 

9 10-634 

33-74 

23-00 

37*26 

26*40 

Brisk gale . . . 

. * Lind 

0-586 

3-075 

3 

1 3 200 

36-67 

25*00 

40*61 

27-62 

Very brisk . , . 


0*84 

4-429 

4 

6 13-824 

44-01 

30-00 

48-60 

33-13 

High wind . . . 

. . Rouse 

1-0 

6-208 

6 

3 5-248 

47*73 

32 64 

62 -70 

35*93 

High wind . . . 

. . Llud 

1-146 

6*027 

6 

0 6-912 

61-34 

36*00 

56-69 

38-66 



1*6 

7*873 

7 

13 10-688 

58-68 

40*00 

64-79 

44 00 

Very high . . . 

. . Rouse 

1-9 

9*963 

9 

16 6-628 

66-01 

45-00 

73-89 

49 69 

Great storm . . . 

. Denham 

2*0 

10*417 

10 

6 10 496 

67-50 

46*02 

74*63 

50*81 

Very high . . . 

. . Lind 

2‘68 

13*300 

12 

4 12-800 

73 36 

50-00 

81*02 

65*24 

Storm or tempest . 

. . Rouse 

3-0 

16*626 

16 

10 0-000 

82-67 

66-37 

91 26 

62*36 

Storm .... 

. . IJnd 

3*37 

17*716 

17 

11 7*04( 

88 02 

60-00 

97*20 

66*27 

Great storm . . . 

• . Rouse 

4*0 

20-833 

20 

13 5 *241 

90 •4e 

65-01 

106-4C 

71-8« 

Great storm . . . 

. . Lind 

4-08 

21*435 

21 

6 15*340 

96-82 

66-00 

106*92 

74*79 

Great storm . . LaCondamina 

5*0 

26*041 

26 

0 10*496 

106*72 

72*76 

117*84 

80-10 

Very great storm . 

. . Lind 

6*0 

31*490 

31 

7 13*440 

117 36 

80*00 

129*69 

88-54 

Hurricane , . , 

. . Rouse 

6*0 

31*260 

31 

4 0*000 

116*91 

79*71 

129 09 

88*01 

Hurricane . . . 

. . Lind 

7*0 

38*548 

36 

8 12*288 

126-43 

86*20 

139*66 

95*21 

Great hurricane 


8*0 

41*667 


10 10*769 

135*00 

92*04 

149 07 

101*63 

Very great hurricane 

. . Lind 

9*0 

46*876 

46 

14 0 000 

143 11 

07*67 

168 11 

107*80 

Most violent hurricane. . Lind 

9*36 

40*200 

40 

3 3*200 

146 70 

100*00 

162*04 

110-48 

Hurricane that tears 

UD 

10*0 

62*083 

52 

1 5*248 

150-93 

102*90 

106*66 

113*63 

trees and throws down 

11*0 

57*293 

67 

4 11 008 

158-29 

107 93 

171*72 

117*08 

buildings . . . 


iri2 

58*450 

68 

7 3*300 

160 00 

109*00 

176*66 

120*37 

Observed By Boobon. 


12*0 

62*600 

62 

8 0-000 

146-84 

113*73 

183*67 

134*47 



1 

2 

■Mr 

8 

4 

6 

6 

7 

8 





84 


Anemombtees, Etc. : Heiteut’s Anemometer. 


deduced from the height of the column 
of water, or it may be ascortaiued from 
the tables constructed for the purpose. 
Thus, according to Dr. Lind, a column 
of water 0*026 in. high, exerts a 
pressure of rather more t!^n 2 oz. 1 dr. 
upon a sq. ft. of surface, and balances 
the effect of a gentle wind moving at 
the rate of alx^t 6^ ft. in a second, 
or not quite 4 miles an hour. When 
the column of water is 1 in. high, the 
force of the wind on a sq. ft. u nearly 
6J lb., its velocity 32 J miles an hour, 
and its character a high wind. When 
the column marks 3 in. the force is 
upwards of 15} lb. on the sq. ft. the 
velocity above 66} miles per hour, and 
of the character m a storm. At 9 in. 
the force on the sq. ft. is stated to be 
46 lb. 14 oz. ; the velocity 97} miles an 
hour, producing a most violent hurri- 
cane. Thus, it will be observed that 
in the great^t storms, the difference 
between the atmospheric pressures 
on the windward and leeward sides 
of any object does not amount to of 
the pressure of the leeward side. 

From numerous experiments, Dr. 
Lind considered that the pressure of 
the wind in direct impulse is nearly 
proportional to the square of its 
vdoeUiy. The following Table is, cdi- 
culated from this, but considerably 
ctnlarged by other experiments. 

Borda, however, found that the 
force of the wind was greater by ^ part 
than Rouse’s Table gives. Hutton also 
showed that the forces at very great 
velocities increased in a somewhat 
higher ratio than the squares of the 
vdodty, 

Henaut’s Anemometer^ Fig. 
17, is similar in its principle and action' 
to that of Dickinson ; in the latter the 
impulse is reoeived on a plain surface 
A, of oiled skin about 8 inches square, 
suspended from the top p, the varia- 
tions of which, from the perpendicular 
are not^ ona scale ddn^ which 
lltmarked off by direct experiments. 

Ins^tnent is exti^ely 
^|M»d^/.easfly put out of order ; but 

S^S^hvS^ents of class, .of not 


reqiiring any watch or other means of 
noting the time, it is in common with 
them subject to the great disadvantage 



of vibrating continually, especially in 
a rapid current, and of not recording 
the variation of the vdocity irithin 
limits of 20 ft. per minute ; it is how- 
ever, very useful in steady currents 
of ^m 200 to 700 ft. per minute. 
The supper ts ^ are secured to a base 
etf which is levelled by screws rv, 

A simple anemometer that 
anyone can make is shown in Fig. 18 t 
a is the pressure-plate, exactly 6 in. 
square made of ^vwized iron and 
fwtened to the pilW a 101b. spring bal- 
ance b ; the cylinder of the balance being 
iixed to the vertical tube o, which car- 
ries the vane, etc. To the end of the 
iron rod, in the balance, is attached a 
wire which passes over a wheel inside c, 
shown in the drawing, but, of course, 
in the tube, fmd so that the copper 
wire can go down centre (xf s to the 
weight of dy which must have a slit in 
one side to run over a wire soldered 
inside/; this keeps lower wire stra^^ " 
and prevents torsion. The wire is 
joined up in two at the bottom of d, ^ 
and the two wires should be contipuea^ 
down to the bottom. The vane ie of 
the usuai^ form, but should form a 
baknee for the other side, and must 
be weighted to ^ form the bah^oe 
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necessary. The wire is contitiuod mark pounds. You may go over this 
down into the room in wliich dial is several times until you have carefully 
fixed. Here make a dial 12 in. dia- j marked the dial, and your anemo- 
meter and divide it into 36 divisions ; meter will be finished. (W.J.L.) 



A multiplying ane- 
mometer, applicable to 
the measurement of the 
velocity of air-currents, 
to meteorological observ- 
ations, and to the deter- 
mination of waterflow, 
consists of a tube formed 
as two truncated conical 
tubes, the smaller ends 
of which are of the same 
area (Venturi’s tubes). 
In tins tube a much 
smaller one of similar 
construction is placed, as 
shown in Fig. 19. If 
greater deUcacy be re- 
quired, a third may be 
added, the whole system 
being eccentric (Fig. 20). 
The constricted of 
the outer compound tube 
is surrounded by a hollow 
jacket, and connected 


each division being a full inch irom 
thej next : these divisions will indi- 
cate pounds, and if you divide the 
spaces between each into 6 you will 
nave everything you require. The 
centre wheel a groove, and its 
circumference should ^ exactly the 
length of the rod in the balance, or 
rather the length from 1 to 9 lb., 
every pound giving 4 lb on. dial. 
Now fix at the end a thin wire or 
watch-chain, the latter would be 
better, the old chains used in our 
grandfethers’ verge watches — this, by 
the bye, must be connected to upper 
as well as lower wires ; to the bottom 
one then hang a weight just sufficient 
to keep finger in place. Having all 
done, ^t another similar balance and 
fix it qp against dial-plate, letting it 
mark 1 lb.; this will be 4 lb. on dial 
down below ; mark this on lAie dial ; 
ttien let upper balance be ;^hed on to 
21b., mark 8 below, and so on ^ the 
whole dial is marked, then divide and 


with it by the small in- 



Fios. 19, 90, 21. 


terval which separates the tw|» trun- 
cated cones. This jadeet is in con- 
nection with a U water-gauge, ii^h 
indicates the velocity o# the current 
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to be meaBured. Tliis arrangement 
for a single compound tube is shown 
in Fig. 21. The utility of the instru- 
ment depends upon the fact that in 
such a case, as shown in Fig. 21, the 
reading of the manometer attached to 
the jacket is several times that indicated 
by a manometer at the orifice of the 
tube. The former is of course negative, 
whilst the latter is positive. The re- 
lation between the two may be, for 
example, 6:1, In an instrument 
consisting of two compound tubes, 
and in one of three tubes, the readings 
were related to those at the orifice 
in the proportions 20 : 1 and 80 : 1 
respectively. The instrument is sim- 
ple, rigid, portable, and inexpensive ; 
it affords a check on the ventilating 
apparatus of mines, and by a simple 
clockwork arrangement could be m^e 
to indicate defective ventilation ; 
lastly, its multiplied reading conduces 
to great accuracy. (Atkinson and 
Dalgleish.) 


Nitric acid is a colourless, trans- 
parent liquid having a specific gravity 
of 1*62 ; it freezes at —66° C. ; boils 
at 86° C. ; fumes in the air, and when 
mixed with water evolves heat. It 
attacks and oxidises most metals, 
except gold, platinum, and some of 
the rarer metals. With many kinds of 
organic matter, strong nitric acid, if 
the temperature is kept down, forms 
what have been called nitro-substitu- 
tion products, one, two, or three 
atoms of hydrogen being removed 
from the' compound, and being re- 
placed by an equal number of nitryl 
(NOj). Some of these compounds 
are of great importance : thus from 
benzol CjH,) is formed nitro-benzol 
(CjHjCNOj) used in the manufacture 
of aniline. With pheno^ir carbolic 
acid (CgHjO) is formed tri-mtro-phenol 
or picric acid (CeH 3 (N 02 ) 30 ).' From 
cellulose, which is cotton or similar 
filu^ (CflHipO,) is obtained tri-nitro- 
cellulose C 3 Hy(NO,)jO) or gun-cotton. 


-*e3ica-r- 


Aqtta-Fortis. 

Aqua-Fobtis is a name originally' 
^ven the alchemists, and is dilute 
nitric acid. 

Sim/jple or Distil 2 lb. of 

saltpetre and 1 lb. of copperas. 

i>ot^.— Saltpetre, 6 lb., copperas, 

• 6 lb. in its usi^ crystallised state, 
together with 8 lb. calcined to red- 
ness. 

Strong. — Copperas calcined to 
whiteness, and white saltpetre, of 
each 80 lb. ; mix, and distil in an 
iron pt with an earthenware head. 

NUric Acid or S^rU of Nitre . — 
White saltpetre, 6 lb. ; oil of vitriol, 
lb. ; distil into 1| pint of water. 
Dilute . — Strong nitric acid 1 oz. 
bgcj measure, aim water 9 oz. ly 
mMlttre. 

' • D^owld ^ Double aqua-fortis, 
oomimon salt,,! dram; distil 
f0.^esB. 


Aqtta-Begia. 

This is a mixture of nitric and hydro- 
chloric acids. (Nitric acid is some- 
times called Spirit of nitre, while 
hydrochloric acid is often called 
muriatic acid, or spuitB of salts.) 
The name Aqua-Regia was given ly 
the alchemists owing to the power 
this mixture has of dissolving gold, 
platinum, etc., which neither of ^e 
two acids named will do separately. 

(o) Distil together 16 oz. of nitric 
acid with 4 oz. common salt. 

acid and h^xxshlom arid!*^ 

(c) Nitric acid 1 part, and hydro- 
chloric 2 parte. 

Of the above (c) is most effective. 
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Aquarium. Repairing 
Leaks. 

LBAKmKSS is a fault inseparable from 
all wood-built aquaria. If you re- 
move the idnc covering the bottom, 
you will find water underneath, wliich 
slowly percolates, and very often 
travels along until it meets the groove 
in which the glass is set, where it 
make its unwelcome appearance. I 
doubt very much if it 1 m possible to 
build a permanently tight aquarium if 
the same is framed in wood. By 
chance one might succeed. The 
wooden bottom contracts, and opens 
some min^ joint in the cement. 
Under the ^essure of the water the 
moisture creeps in, and the wood, then 
swells, opening wider the cracks. 
Then there is another fertile source of 
leakage, due to the water pressure 
forcing the glass sides outwards, and 
causing the cement to separate. The 
oftener the aquarium is emptied the 
worse the fault grows, and it is almost 
incurable. What is wanted for wood- 
framed aquaria is an elastic cemOnt 
(marine glue useless), and it has to be 
found yet. I think the best all-round 
cement consists of equal bulks of 
litharge and pulverised rosin — no sand 
— mixed into a thin paste with boiled 
linseed oil and applied at once. To 
make the flat bottom watertight, 
marine glue of good quality may be 
used in this instance. When the 
wood is quite dry saturate it with a 
thin solution of the glue, afterwards 
breaking up the glue into small pieces, 
sprinkling them thickly over the 
iMttom, and ironing out with a hot 
iron. While still soft, completely 
cover with a layer of small gravel 
(shore), and press into the glue with 
the iron. A dusting of sand will com- 
plete the job. Of course, dig out all 
the cement in the glass grooves, and 
fill them again with the imposition 
given above. The depth of the 
grooves should be twice the thickness 


of theglass, assuming J in. plate to have 
been used, and the width the same. 
The groove is piirt-filled with the 
cement, the glass slid in, and pressed 
outwardly by small blocks of hard 
wood pushed in the grooves. This 
prevents springing of the glass when 
the level of the water is at any time 
reduced. Fill the inner groove level 
with the aquarium floor, and if the 
job has been properly done very little 
water will find its way through. Un- 
doubtedly all aquaria should be built 
entirely of slate, and though in saying 
so I advocate what I have never prac- 
tised, all my large 80-gall, sea-water 
tanks being built of l^ywood, I am 
fully alive to the fact that I might 
have saved myself much trouble. 
Slate aquaria are, of course, much 
more costly, to begin with, than those 
constructed of w(^, and economy is 
very frequently a determinative factor 
in the case. Use the dryest baywood 
obtainable, make the bottom two-ply, 
crossing the grain, and screw together 
with brass screws. But this concerns 
the building of aquaria, and not the 
stopping of leaks. (‘English Me- 
chanic.’) 

Baking Powbers. 

The following is condensed from a 
lecture on the chemistry of confec- 
tioners’ materials, delivered by William 
Jago, before the Society of Arts. 

Ammonium Carbonate. — 
Among the. first of aerating {^ents 
is the solid commercial ammonium- 
carbonate, called by the confectioner, 
“wamonia” or “volatile.” This 
salt may be represented by the 
formula 2(NH^) 2 CO,'. CO, and is 
a mixture of the carbonate and cor- 
hamate of ammonium. The compound 
has an ammoniacal smell and an acrid 
burning taste. On the application of 
heat, “volatile” is decomposed into 
gweous ammonia, water, and carbon- 
dioxide gas. The commercial salt 
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uhould be almost free from non-volatile 
bodies, and good specimens will leave 
only a trace of fixed foreign matter 
after being subjected to a temperature 
of 100° C., the actual quantity being 
from 0*04 to 0*4 per cent. As the 
‘ composition of the salt varies, its 
strength may be determined by an 
estimation of the alkalinity, titrating 
with sulphuric aOid, and using methyl- 
oran^ as an indicator. The salt is 
continuously losing ammonia, and so 
becomes we^er. Oommerciai samples 
vaiy in strength from an alkalinity 
equivalent to about 80 to one of about 
Os » per cent, of the pure salt. If 
ammonium carbonate m mixed with 
the other constituents of a dough, there 
is very little change until the goods 
are placed in the oven. With a rising 
temperature, the liberated carbon- 
dioxide and ammonia gases distend the 
mass and so produce the desired light- 
ness. When withdrawn from the oven 
such goods may smell and taste most 
strongly of the ammonia. With small 
articles of a porous texture, this smell 
soon completely passes off, but with 
larger ones this does not occur at all so 
rei^y, and for this reason volatile ” 
has to ^ used sparingly and cautiously 
by the confections, and has practic- 
aUy passed out of use in preparations 
sold for domestic use. 

Sodium Bicarbonate is another 
salt capable of giving off gM, under the 
action of beat alone. compound 
ETaHCO,, then becomes the normal 
carbonate, Na,(X)„ with the evolution 
of steam and csbon dioxide. A tem- 
perature of 38° 0. (100° F.) is sufficient 
to.complete this (^nge. Sodium bi- 
carbonate has only a slight brackish 
flavour, but the normal carbonate has 
a strong alkaline taste. For this 
reason, and because only half its gas 
is evolved by heat^ the Ite'bonate is 
but sel^m used abase.. Theobjection- 
eble .flavour is, however, the much 
F’ .mcia a Stressing, ipasqn of the two, 
lie a double quantity of the oar- 
,! cost much less than the 
I neoessa^ toact on the 
‘^'~u of carbonate only. Com- 


mercial bicarbonate of soda is obtained 
of a high degree of purity, and usually 
gives an alkalinity very nearly equiva- 
lent to 100 per cent, of the pure salt. 
At times figures are obtained which 
even go beyond this, and one is con- 
fronted with, perhaps, apparently 103 
per cent. In such cases the explana- 
tion lies in the fact that the salt con- 
tains more or less sodium carbonate as 
impurity. In the analysis of the bicar- 
bonate it is always well to search for, 
and estimate approximately if neces- 
sary, the quantity of normal carbonate 
present. In using bicarbonate great 
care must be taken that the salt is 
finely ground and intimately mixed 
with the flour and other constituents 
of the dough. Neglect of such pre- 
cautions le^s to the formation of 
small masses of the normid carbonate 
during baking, and these in turn act on 
the proteid constituents of flour with 
the production of a yellow stain or spot. 
Further, flour thus acted upon by 
normal carbonate evolves an un^easant 
soapy odour. Like umnonium carbo- 
nate, the bicarbonate qi soda only 
commences to fvolve jgi» when suV 
jected to the of pven. 

Tartaric Acid.—Wlien sodium 
bicarbonate is treated with an acid, 
the whole of the carbon-dioxide gas' 
is evolved, and the corresponding 
salt formed. Of all acids, that found 
most convenient ly the confectioner 
is tartaric acid, either in the free 
state (or as its acid potassium salt. 
Tartaric acid is widely distributed 
in nature, and is manufactured 
from some of its compounds oc- 
curring in grape juice. The add 
occurs in commerce as a fine white 
powder, having a clean add flavour, 
and is veiy soluble in water. When 
tartario am and sodium bicarbonate 
are mixed in wi^ flour in equivalent 
quantities, the result, by moistoak^ 
with water, is, that the add attacks . 
the carbonate, liberating all its oarbon^^ 
dioxide, and forming normal sodfusi 
tartrate. This latter salt is oompara- 
tively tasteless, and the presenoa nf 
the quantity produced as a red^ 
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from the amount of acid and'ioda 
necessary for the aeration of an average 
dough is not sufl&cient to injuriously 
affect the flavour of the resultant 
goods. The action of tartaric acid 
and the bicarbonate, or more shortly 
“sotla,” commences immediately on 
the addition of water, and, for that 
reason, it is well to get the dough into 
the oven as speedily as possible. Then, 
with the greater heat, solution of the 
two re-agents and their consequent 
mutual action, go on with augmented 
speed. Tartaric acid being somewhat 
expensive, it is important that no 
waste of it should occur, and as all, 
mixed in a dough, that is in excess of 
the equivalent of the soda is lost, it is 
well to remember that the proper 
proportion is 16 parts by weight of 
tartaric acid to 17 parts of soda. 
Tartaric acid should, on analysis, 
show an acidity equal to 99 (or up- 
wards) per cent, of pure acid, and 
the ash should not exceed 0*26 per 
cent. Tartaric acid is said to have 
been adulterated with alum and acid 
potassium sulphate ; but both these 
would be detected by an abnormally 
lai^e percentage of ash, and also by 
the presence of sulphates. 

Cream of Tartar.— Not only is 
tartaric acid itself employed, but so also 
isitsacid potassium salt, cream of tartar. 
Cream of tartar exists in the crust 
or tartar deposited by wines on keep- 
ing, and is obtained a process of 
solution, purification, and re-ciystal- 
lisation. The salt occurs commercially 
as a white powder, and differs from 
tartaric acjd in that it is only very 
slightly soluble in cold water, one 
part of the salt dissolving in about 250 
of water at 50® F., whereas boiling 
water dissolves it in the proportion of 
one part of “cream” in 16 pwts of 
water. To the confectioner, this is a 
most importemt property, b^use as a 
result a mixture of cream of tartar and 
bicfurbonate of soda^ as an aerating 
agent, is almost inactive in the cold. 
Boi^hs made with this mixture, 
undergo little or no a^tiiu change 
until placed in; the oven. Then tlie 


rise in temperature results in solution 
of the cream, and its consequent action 
on the bicarbonate. Tliis salt there- 
fore becomes active just at the time 
when such activity is most effective. 
The salt resulting from the action of 
these two re-agents on each other, is 
well known under the name of “ Ro- 
chelle salt.” It possesses only a bland 
saline taste, and hence does not 
sensibly affect the flavour of goods in 
the manufacture of which “ soda and 
cream ” are employed. 

Sulphates and Phosphates. 
— Tartaric acid has been mentioned as 
the one of most importance to the 
confectioner. Among more or less 
successful substitutes are acid potas- 
sium sulphate, add calcium and po- 
tassium phosphates, and phosphoric 
acid. The three former are obtamaWe 
as white powders, and, mixed with 
starch in various proportions, are used 
as substitutes for tartaric acid and 
cream of tartar respectively. In older 
confectioners’ redpes alum is some- 
times included as an ingredient ; tliis 
body has a powerful acid reaction, and 
with soda can be used as an aerating 
agent. In view of the injurious nature 
of alum, its employment need only be 
mentioned in order to condemn it, and 
to point out that some non-injurious 
form of acid sliould be used in its stead. 

Following are recipes for compound- 
ing baking-powders 

(1) Tartaric add powder 8 oz. 

Bicarbonate soda . 9 ,, 

, Rice flour . . . 10 „ 

A teaspoonful to every 1 lb. flour, 


(2) Tartaric add . . 

8 (». 

Carbonate of soda . 

8 ,, 

Arrowroot. , . . 

8„ 

(8) Bicarbonate soda . 

16 oz. 

Tartaric add . . 

14 „ 

Carbonate magnesia 


Farina .... 

12 „ 


Rub through a sieve. 

(4) Dry carbonate soda 8 os. 

Dry tartaric add . 6 „ 
Carbonate magnesia 2 „ 
Turmdic powder . 1 
The soda and add are properly dried 
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before mixing, or the powder spoils by 
keeping, Preservein stoppered bottles. 

(5) Tartaric acid . . oz 

Cream of tartar . 15 „ 

■ Carbonate of soda . 20 ,, 

Rice powder . . 40 ,, 

(6) Berwick’s German is an arti- 
ficial fermentation powder, com- 
pounded with coarse maize flour. 

(7) Goodall’s is a compound of : — 

j^ce flour ... 2 parts. 

A mixture of tartaric acid 
and bicarbonate of soda 
(each) .... 1 part. 

(8) Horsford’s. This is a powder 
supplied in two packets. The one 
contains an add phosphate of lime and 
magnesia, made up with a certain 
quantity of flour, and the other is bi- 
carbonate of soda, with a little chloride 
of potassium. 

(9) Tartaric add J lb. ; bicarbonate 
of soda and potato farina or British 
arrowroot (of each in powder) | lb. 
Separately dry them ^rfectly by a 
very gentle heat, then mix in a dry 
room, pass the mixture through a 
sieve, and at once put it into packets, 
observing to press it liard, and to cover 
it with tin-foil or close-niade paper, to 
preserve it as much as possible from 
the air and moisture. 

(10) Green’s. 

Tartaric acid . . . . 35 lb. 

^ Sesquicarbonate of soda . 56 ,, 

Potato flour .... 1 c^. 

Mix as before. . 

For use, 1 or 2 teaspoonsfuls of bak- 
ing-powder are mixed with the dry 
'flour, and other ingredients, which are 
then made into a dough, as quickly as 
possible, with cold water, and at once 
^ed or boiled. By the addition of 
about J dr. of turmeric powder to each 
1 lb. of the mixture it is converted 
Into egg-powder. It should be pre- 
served in bottles or tins, so as to pre- 
vipik the abeorpt^ df moisture. 

, Tartaric acid . . lb. 

^ Xficarbdnate of soda 12 oz. 

,. */lBtafch . . . . 12 „ 

tjlif eMi thoroughly {previous to ad- 


mixture, which is effected by passing 
through a fine sieve repeatedly ; pack 
the powder down tightly, -to prevent 
the absorption of moisture. 

(12) Bicarbonate of soda 4 oz. 
Tartaric acid . . 3 ,, 

Farina . . . . 16 ,, 

Mix all together. By farina is meant 
any cheap farinaceous material — wheat, 
rice, or sago flours, etc. To make the 
packets requires a piece of wood, say 
6 in. long, for small packets, and the 
exact size in thickness and width that 
the packet is to be. The end of this 
piece should fit into a block of wood 
and go through it. Take the paper 
and fold it on the end of the stick, and 
close it at the end so as to make a 
square bag ; now put the stick with 
the paper on it into the block, and 
withdraw the stick, leaving the paper 
in the block. It is more convenient 
to measure the powder than to weigh 
it. Put the powder in a small tm- 
plate funnel, and shake it into the 
paper; remove the funnel, and fold 
down the other end of the paper, 
flatten the folds with the end of the 
square stick and push^the packet out 
of the block. The whole operation of 
making the packet should take a very 
short time. 

(13) Royal. — k sample contained 
the. following approximate proportions. 

Granular tuiaric acid . 12 oz. 

Granular bicarbonate of 
soda 6J ,, 

Starch 12 „ 

(14) Rvmford'g. — (Approximate.) 


Bicarbonate of soda 
Phospliate . . 

Starch ... 
(15) Cream of tartar 
Bicarbonate of soda 
Starch . . . 


7 oz. 

12 oz. 
2 
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Ball Valves, Noisy. 

Doubtless every practical man has 
experienced more or less trouble from 
this cause, and in some cases quite 
frequently. It is not at all a rare 
complaint, but it is one generally of a 
very annoying nature to all who may 
be residing in the house where the 
valve is. 

There are two kinds of sounds, tlue 
to two quite different causes. One is 
a deep humming ; the other a jarring 
or jumping noise like successive shocks 
more or less quickly repeated. Both 
are only noticeable when the valves 
are partially or nearly closed. A full- 
open valve seldom makes a noise of a 
disagreeable character. If it does it 
had best be changed for another. 

The humming noise is heard with 
valves on a high pressure service as a 
rule. As the valve closes and the 
passage through it becomes more 
restricted, the strain exerted by the 
water and consequent friction causes 
the noise to occur. We may well 
liken the effect, if not the cause, to 
what takes place in a steam-hom or 
whistle. The steam is arranged to 
pass into and through a restrict^ but 
suitably shaped outlet aperture, and a 
very distinct noise is the result, if the 
pressure is sufficient. The volume of 
steam and the pressure have to be in 
some exact ratio with the area of the 
outlet aperture, and this is so with the 
ball-valve when it is closed sufficiently. 
If the ball-valve aperture could be kept 
fully open until the moment of closing, 
no noise of the kind could occur, as the 
proportions of the outlet, with the 
volume and pressure of the water, 
would be wrong, the former being of 
too great an area to the latter for the 
production of sound vibrations. 

The measures that can be adopted 
to prevent this humming noise are, 
therefore, two. One is to put a 
larger ball-valve, or a vffive with a 
more roomy way through it. The 
other is to reduce the pressure and 


I the volume of water coming to the 
valve. The latter is liest and often- 
i times the easiest. The method of 
i doing it is to choke the service close 
behind the valve, practically reducing 
the bore of the service-pipe. This 
might be effected by pinching the pipe, 
if it is lead, or by taking the valve off 
and putting a piece of small tube or a 
I nipple-piece in the boss or tube which 
the valve is screwed into. Another 
way is to solder a piece of sheet metal 
[ over the tail aperture of the valve — 
the tail being the part that screws into 
the boss or pipe — then boring a -I in. 
or in. hole in it. Still another 
way is to insert a stop-cock just 
behind the valve. This could be 
closed to any desired extent to check 
the volume and the pressure of water. 
The results will be identical with 
checking the service tube to a steam- 
whistle : plenty of steam may com^ 
through, but the sound >^1 kf 
wanting. Checking the service pipi(|l 
to the ball-valve cannot do any ham 
or cause any inconvenience. There 
.will still be abundance of water come 
through for all ordinary purposes. 

The other noise that occurs with 
ball-valves, and wliich is more or less 
a chattering kind of disturbance, is 
caused by the movement of the water 
in the cistern. As water enters the 
cistern, falling into it with some force, 
i that which is already there becomes 
I agitated, and assumes the character 
of little irregular waves on the top. 
When the cistern is sufficiently full 
! to begin lifting the ball of the ball- 
I valve to close it, the ball is not lifted 
in a slow and regular manner, but is 
caused to move up and down on the 
disturbed water. When the valve is 
about half, or a little more than half 
closed, the ball when lifted by the 
disturbed water wholly closes the 
valve, but only to open again and 
then close as fast as the agitated 
water moves it. If the water coming 
in is served at a fair pressure there 
will be a distinct noise and shock 
every time the valve is thus opened . 
and then abruptly closed. This is a 
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noiBe, which makes itself heard tiirough- 
out the house, and in point of their 
irritating qualities there is little to 
choose between the two. Where 
th^ is an intermittent water supply 
the trouble only occurs once a day, 
but with a constant supply it may 
occur every time the tap is opened. 
The remedy for this latter cause of 
noise and annoyance is to prevent the 
agitation of the water in the cistern 
by that flowing in. This, is simply 
effected by fixing a tube, to the nose 
or outlet of the ball-valve so that the 
water it discliarges does not fall on to 
the water already delivered, but 
delivers it below the water level. 
A pieces of rubber tube fixed to the 
nose of the valve and allowed to drop 
about half-way down the cistern will 
do ; or a piece of metal tube can be 
soldered on. If the inflowing water 
enters beneath the level of the water 
already there, it will not agitate it, or 
cause the valve-ball to dance up and 
down. English Mechanic.’) 


Bamboo Work. 

(See aleo BiiSKET Work.) 


Bamboo is known as an "Endogen,” 
each new layer of wood being fonn^ 
within the* old layer and not outside 
it, cohsequ^tly the outside is the 
oldest andihardest. 

Those who work in bamboo re^- 
larly ipay have noticed that it is liable 
to split at the ends, if not cared for, 
a split sometiznes working up the 
whole length if not attended to. This 
is usually the result of stocking the 
bamboo carelessly, sAd not protMting 
the ends. The b^ plan for keeping 
a stock of bamboo is by erecting up- 
“'■jht trooden partitions say 4 ft. 8 in. 
\ by 2 ft 9 in. wide, idong the 
m ^6 wWk^iop, spacing the 
^ , Kaons ,snch a distance apart 
% take the different lengths of 
JbamtMs^ By this plan ^ are 


not loft unprotected. Further pro- 
tection can be afforded by making 
light wood frames covere<l with roof- 
ing felt to rest on top of the partitioned 
spaces, the felt being cut larger than 
the frame one way so as to hang down 
a little way in front of the racks. On 
no account ever make bamboo racks 
nearer the ceiling than can be avoided, 
as the heated and dry air is injurious 
to the material. 

The principal arts in bamboo-work 
are jointing and bending, and the 
former is the cliief of these two. In 
fitting two pieces at right angles, as 
Fig. 22, first with; 
a half-round fine ^ 

rasp or coarse file 
hollow out the end 
of a to comeneatly 
against &, then fit 
a straight grained 
ineoe of wood 
tightly into a, as 
Fig. 23, and with ” 

a hrace and bit 
bore a hole in 6, to 
tidne this plug or 
dowel tightly. 

Have some hot 
. glue ready, re- 
move the dowel 
from a, and after 
gluing it, drive it 
tightly home into 
the hole in h. 

Now glue the ek> 
posed end and put a on to it and tap 
home gently with a hammer. R^ 
member that for lasting work there 
are at least two essentials, viz., tightly 
fitting dowels and hot glue. It is also 
the best plan to always glue both 
surfaces tl^t 4re to come together, 
not letting a glued surface come 
agmnst a dry surface. Thus the 
dowel has glue put on it, bu!i, in 
addition, the bamlx>o should be lotted 
where the dowel is to touch, ^me 
comdder this as essenti^ as anything ^ 
ingood gluing. Should a be of thhwer 
stim % it can be glued direct into 
a hole in h without a dowel, but as 
glue ^loes not hold well on a hard 

' ^ I 
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polished surface, the end of a would 
then have to be roughened with a file 
to take the glue properly. 

To make a joint at an angle such as 
Fig. 24, the same plan is resorted to as 
with Fig. 19, but as it is difficult to 
make a clean good-fitting hole in h at 
an angle to receive 
the dowel in a pro- 
perly, it is usual to 
strengthen this joint 
by a screw passed 
tb'ough after the 
joint is glued and 
dry. 

To make a joint 
at right angles as 
no X4. Fig. 25, first saw, 
then rasp the ends 
to make an accurate mitre, and then 
make an angle dowel with the grain 
in the wood as Fig. 26, and glue this 
in soundly. A cheaper, that is quicker, 
way, is to first plug the two ends of 
the rods soundly, then saw and rasp 



30 


the mitre, and glue together like the 
angles of a picture-fi^o. This by 
itself, however, is n6t strong enough 
for bamboo, and a screw must be used 
to strengthen 
and keep the 
joint secure. 
Wherea cross 
joint has to 
be made, as 
Fig. 27, the 
dowel after 
being care- 
fully fitted to 
the two ends 
is soundly 
glued into the middle piece, as shown, 
we ends being glued on itfterwards. 

To bend bamboo, drive a large staple 
into a bench and, then bend it down 
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flat, as Fig. 28, so that its loop pro- 
jects beyond the bench, as shown. 
This is all that is necessary except an 
atmospheric or Bunsen gas-burner, or 
methylated spirit lamp, with which 
to heat the bamboo. Do not apply 
the heat to one precise spot but heat 
about 6 in. or 8 in., then gradually 
bend it by pressure on the projecting 
end. Always bend between knots, 



but if the bend must come where a 
knot is, then notch the knot with a 
saw-cut on the side that will be in- 
side the bend. Bend gradually, heat- 
ing and cooling more than once if 
much of a bend is wanted. In cooling, 
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keep the pressure on the pro|0oUttt 
end, then cool with a rather ww 
or sponge. 
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Bamboo-work is made up in flat 
sections, these being allowed to dry 
and become hard before they are joined 
up to make the whole article. When 
joining up, the whole can, in most 
cases, be cramped ” up by winding 
two or three thicknesses of stout string 
round, and should the string be diffi- 
cult to get tight, pass a stick under 
one of the strings and twist it round 
until the required pressure is obtained. 
As an example of bamboo-work, Fig. 29 
is given, this being a fire-screen of neat 
appearance. The centre can be filled 
in . with whatever material may be 
preferred. 


Barometers 

AND WEATHER-GLASSES. . 

A BaBOMETEB is an instrument by 
which the weight (sometimes termed 
pressure) of the atmo^ere is mea- 
sured or indicated^ and 
f| as the air we breatib» has 
a constantly varyh^ 
weight, and the weight 
varies tea marked de^ee 
wii^ variations in the 
weather, the instrument 
has fi^ed its name of 
weal^-glass. The in- 
strument is very simple 
in parts, being merely a 
glara tube filled with 
mercury, the column of 
mercury being held up 
by atmospheric pressure, 
this pressure being equal 
to, and capable of holding 
up, a column of water 
about 82 ft. high, or a 
Via, 9^. , <3^ mercury 30 in. 

^ , high, tiiese measure- 

varying with the altitude and 
the state. of the atmosphere. 

Aa form of weatiier-glass 

more or leas resemb- 
ig. 80, .these cdnusting of a tube 
i at its lower end, this lower 


end being open with a float in it, the 
upper end being closed. The float has 
connected a cord which, passing over a 
wheel, is balanced by a small weight. 
The tube is filled with mercury, and, 
as only one end of the tube is open, 
the mercury cannot run out owing 
to the pressure of the atmosphere 
upon this open end, yet the level 
of the mercury must vary with every 
variation in the density or weight 
(pressure) of the air as it occurs. With 
the balanced float, operating a wheel 
as shown, each variation is indicated 
by the visible pointer on the front of 
the dial. 

(1) To make a cheap barometer. 
Obtain a straight fine glass tube, about 
83 in. long, and with a clean interior, 
sealed at one end, and having an even 
uniform bore of about 2^ Hnes dia- 
meter. The mercury to 'be used 
should be perfectly pure, and free 
from all air and moisture. This latter 
requisite may be assured by heating 
the mercury in a porcelain dish to 
nearly the boiling TOint, previous to 
using it. The tube is then held 
securely, with the opCn end uppm*- 
most, and carefully filled with the 
liquid metal. The imprisoned air is 
removed by shaking. The open end of 
the tube is then securely covered with 
the finger, the tube is inverted, and the 
end covert by a finger is plunged be- 
low the Burfacq of a little mercury 
placed in a small vessel to receive it. 
The finger is then removed, when the 
mercury in the tube will immediately 
fall to a levd of about 30 in, above the 
surface of that in the small reservoir 
below. The tube is again closed by 
pressing the fingers on to the open 
end, brought to a horizontal position 
and gently shaken for, a short time. 
After a portion of the air embedded , 
in the mercury has entm^ the 
vacuum, the tube is transferred to 
the trough, manipulated as before^/ 
and the operation is repeated two dr 
three times until the mercury is freed 
from the ftdhering air. A simple 
method of ascertaining the quantity 
of mercury required is to fill ^e tuM 
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with water from a weighed measure, 
w6igh the measui*e again, when the 
loss of weight multiplied by 13*5 will 
give the weight of mercury required. 
In order to attach the scale correctly, 
it will be necessary to compare the 
indications with those of some good in- 
strument. 

(2) Bogen’s Method. — When 
the section of tubing is reduced to 
that of a capillary tube, the filling with 
mercury by the foregoing method is 
impracticable ; this difficulty is over- 
come by the following modification. 


portion of the mercury has been forced 
out ; complete the closing of the tube 
with the finger, and immerse the 
closed end in the dish of mercury (e). 

On withdrawing the finger from the 
orifice the tubes will be in the position 
shown in Fig. 32, and both quite filled 
with mercury. 

The vacuum is formed as follows : 
Release the tube (6) from the clamp 
and raise it with one hand to a nearly 
vertical position, meanwhile holding 
the tube (tt) firmly with the other 
hand. A vacuum (y/) (see Fig, 33) 



Figs. 31, 32, 33, 34. 


Having filled the barometer tube 
with mercury, clamp it to a stand in 
the position shown in Fig. 31, and 
connect it by a 3-inch piece of rubber 
tulnng (c) to a glass tube (a) of the 
same diameter and length, but open 
at both ends. Hold the open tube 
as shown in Fig. 31, and fill it with 
merouxy through a small funnel, 
Iiigh^ tap the rubber tubing to free 
any air bubbles that may have collected 
there, then, while the open%nd of the 
Jibe (a) is partially covered by the 
finger, press the rubber until a small S 


will then be formed in the tube (5) 
into which any air embedded in> 
mercury will be released ; then gently 
lower tube (b) while tube (a) is raised, 
until they are in the position^ shown 
in ]^. 34, when the air will be in the 
position h t." The operation is then 
reversed, and repeated two or three 
times, until all the air is whhdrawn 
from the mercu^, whioh^ will be 
shown by its giving a characteriatio 
metallic sound, when the barometer 
tube is gently shaken endways. 

I The method is a|^lioable to siphon 
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and cistern barometers, and can also be 
used for the exhaustion of capillary 
tubing ; the employment of an air 
pump and applicatbn of heat in 
exhausting the latter will greatly 
accelerate the operation. The manipu' 
lations which the method requires are 
simple, though great caution must be 
exercised in handling the glass tubes, 
when filled with mercury, to avoid 
breaJcage of the glass ; they can be 
performed with good results by per- 
sons unaccustomed to experimental 
work, always giving an excellent 
vacuum. 

(3) Fi l l in g Tubes. — ^Application 
of Wright’s apparatus for distilling, 
to the fillii^ of barometer tubes. In 
Fig. 35, a is a vessel full of impure 



mercury ; h a tube about 30 in. long ; 
, e an enlargem^t of 6 ; d and e tubm 
iac^ad in opposite directions ; f an 
^ ap^ lor ,Gonnect|Dg with a Sprengel 
g a tuba a BtUa over 30 m. 
4 reiervoir with an outlet to 
||jb4^i^A’ is filled with pure mercury, 
atr is now exhausted through 


/ ; the mercury rises in b and g until 
e is partially filled ; a Bunsen burner is 
placed under c, and the mercury distils 
over into g, cmd flows out through h. 

If now g is cut off at x a few inches 
below the junction of c with the arm/ 
(the part h being no longer used), 
and a glass cock be inserted at x, 
then by means of a short rubber tube 
this cock can be connected with 
the open end of the barometer tube 
to be filled, which latter will take the 
general position of the whole tube g. 

The rubber tube must be cove^ 
with melted sealing wax. The impure 
mercury in a should first be washed in 
acids and dried before introduction. 
At the beginning of operations, a is 
full of impure mercury, but the rest 
of the apparatus contains only air. 
The Sprengel pump is set in motion 
wd g^u^ly exhausts the ajr from 
by c, dy e, and the barometer tube, 
until no air bubbles can be seen in the 
running mercury of the Sprengel 
ump, and until the sharp click is 
eard when the drops of mercury 
fall. The tube /is then sealed or a 
stop cock in it is turned, cutting off 
the Sprengd pump ; the Bunsen bur- 
ner under e is lighted, and the mer- 
cury vdll distil over into the barometer 
tube, which will thus be fiUed with- 
out {Rowing the mercury to come into 
direct contact with the air. 

The barometer tube should be con- 
stantly watched in order to detect any 
air bubbles that may be carried over ; 
when seen they must be cooked out by 
heating the tube slightly by means m 
a Bunsen burner. When the baro- • 
meter tube has become filled with the 
mercury, the cock at x can be dosed, 
the sealing wax u broken and the tube 
is replaced by another. (F. Walde.) 

(4) See (4) ^ (6) as to whether the 
mercuiy be suitable. If the baibmeter 
has aFitxroy pattern tube withiteloWer 
end turned up thus J, first fill thil end 
with mfflouiy then press your tonunb 
or hand over the opening, tilt the tube 
over and toaz the mercury round the 
bend into the main tube. Bepeaitids 
until the tube is quite full, then oa^ 
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fully invert the tube to its proper 
upright position. When this is done 
the mercury will be seen to descend for 
a little way at top, then stop at its 
right position. In doing tliis some 
mercury will overflow at the open end 
of the J at bottom, and, in anticipation 
of tlois, it should be held over a plate 
or pan. If the tube is a straight one, 
having its lower end open and dipping 
in a small cup or reservoir of mercury, 
then the Ailing can usually be done 
» through a flne metal or paper funnel, 
the tube being inverted, i.e. with its 
open end upwards, while this is done. 
"V^en it is full, a Anger is pressed over 
the open end and kept there while the 
tube is inverted again and its open end 
put beneath the mercury in the cup 
or reservoir. In this case also the 
tube must be quite Ailed with mercury, 
and, when the Anger is removed from 
the open end (in the cup of mercury) 
the mercury in the tube will fall a 
little way as already explained. When 
a tube, of either kind, is Ailed with 
mercury, and before it is turned its 
proper way up, it is a good plan to 
heat its lower closed end, as by doing 
this air is expelled from the mer- 
cury, but great care must be used, 
as the heating in unskilled hands is 
so liable to result in fracture, a broken 
tube, and possibly loss of mercury. 
Letting the Ailed tube, with closed 
end downwards, stand in a warm posi- 
tion (over a stove when the Are is just 
out at night) for a few hours is almost 
as good as heating the mercury. 

(5)CleamngBarometer Tubes. 
To clean the tube of a Aim, etc., get 
a piece of cov^ed electric bell wire 
and Ax on the end of it a piece of 
washdeather. It must be very flne 
wash-leather, cut into narrow strips ; 
wrap the wire from end to end, leav- 
ing a thicker piece at* the end to tightly 
At the tube. 

Clean with warm water, soda, and 
Boap-powder, afterwards with cold 
water, using the covered w^ all the 
time, of course replacing the wet with 
dry leather to Amah. If the wire is 
not covered, the tube will most 
1 


assuredly break, if not at the time, 
certainly within 48 hours after using 
the wire. Clean the mercury with ni- 
tric acid and water, say, for 4-6 lb. 
of mercury, 4 teaspoonfuls of acid 
and 20 teaspoonfuls of water; put 
the whole into a soup plate, and put 
it in the oven or before the Are, and 
heat up toal)out 140^-150° F., stirring 
it at intervals until the acid forms a 
sort of powder or refuse on the top 
of the mercury. When cold, run 
the mercury through a Ane paper 
cone a few times, and then it is At 
for use. 

(6) Siphon Barometer.— A few 
wonls must Arst be said regarding the 
selection of the glass tube, as on its 
Atness for the purpose the instrument’s 
future excellence will very much 
depend. Ordinary white, easily fusible 
glass tube should not be used, as the 
mercury is apt to attract its oxide of 
lead, and not only become impure, but 
by adhesion to the inside of the bore 
hinder the free oscillation of the baro- 
metric column. The proper kind of 
! tubing is that wliich show's a greenish 
tinge in the glass when looked at end- 
ways. For either of the instruments 
shown in Fig. 36 or 37, it should not 
be less than ^ in. outside diameter and 
^ in. bore ; and if slightly larger may 
still be used with advantage. 

For the siphon barometer, Fig. 86, a 
piece of tube about 38 in. long is re- 
quired. This is to be well cleaned by 
running through it plenty of warm soft 
water, while at the same time a little 
swab made from a piece of soft, Ane 
linen, tied in the middle of a cord, is 
pull^ through the bore from end to 
end. After the water has drained out, 
alcohol in which precipitated chalk is 
suspended, should be applied to the 
inside by means of the swab. A clean 
swab moistened with alcohol will 
remove the particles of chalk, when, 
the cord ming withdrawn, fresh 
alcohol is to be poured through, after 
which the tube must stand in an up- 
right position till it has drained per- 
fectly dry, a little cap of paper 
meantime, being placed on its upper 
H 
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t6 exelude dust. The inner surface 
4^*^ ^'“1' finally be polished 
' «mih % imall piece of soft waahleather 


fixed on the end of a clean, smooth, 
covered wire. 

The tube thus cleaned and dried is 
now to l>e closed at one end by drawing 
it apart in a gas flame about 2 in. from 
the extremity. The narrow pointed 
end, wliich forms when the tube is 
drawn asunder should be pressed and 
rotated in the flame till a substantial 
and well-rounded closing has been ob- 
tained. About 32 in. from the sealed 
extremity a U-shaped bend is to be 
made. Care must be taken to make 
the curve a gradual one, as failure in 
this respect would not only mar the 
appearance of the instrument, but 
might also tend to narrow the bore and 
me^e the bend a weak point. The arc 
of the curve is to be 1 J in. The longer 
limb of the siphon is thus 32 in. long 
and a shorter one about 3 in. The 
short limb is not to be bent down quite 
parallel with the longer one, but should 
make a slight angle vrith it to render 
the subsequent introduction of the 
mercury more easy. The tube a is to 
have adapted to it a supporting stand 
b, which may be a piece of dressed wal- 
nut, 34 in. long, 8} in. wide, and about 
f in. thick, rounded off at the top, 
and furnished with a brass screw and 
ring for hanging up. A shallow groove, 
curved to correspond with the bent 
tube, is made on the wood. The 
three small brass clasps c, provided 
for attaching the tube to its sup- 
port, may be readily cut from sheet- 
brass, polished, bent to shape, and 
drill^ with a hole in each end to 
receive the appropriate small brass 
screws. The sliding scale support d is 
a slip of cherry or mahogany, 1 in. wide, 

in. thick, and 28 in. long, havingtwo 
longitudinal cuts c, made therein, 
through which pass two screws which 
fasten it to the walnut scale and allow 
of its motion upward and downwards 
These screws may be of brass with 
milled heads, or a cheap and exceUent 
substitute may be found in the brass 
buttons with screw-stems sold for 
fastening cariage aprons. These are to 
have their stems passed through the 
longitudinal cuts s, and screwed into 
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appropriate holes in the walnut support 
till their projecting shoulders bine! on 
the scale support and prevent it from 
moving, except when ret|uired. The 
bottom of the sliding scale support is 
a piece of sheet-brass cut square and 
attached by two small rivets or screws. 
Its angle or corner is used as an index, 
as will afterward be explained. A 
scale k made of a pieceof ivory veneer, 
4 in. long, and about 1 J in. wide, is re- 
quired for the upper end of the sliding 
support. This must l;e carefully and 
accurately divided into inches and 
tenths, the lowest inch mark being 
numbered “ 29,” the next “ 1^0,” and 
the upper one “31.” It will be well to 
have the figures and lines done by an 
engraver ; but, if economy Iw a con- 
sideration, the markings can be veiy 
well ruled with a fine pen, and after 
the ink has dried a coat of tliin dammar 
varnish will protect the lines from 
injury by moisture. The ivory scale 
is now to be fixed to the sliding support 
with the upper end of which its top 
exactly corresponds. If the measures 
have been correctly made, its 30-in. 
mark will now be situated exactly 30 
in. from the bottom of the brass index. 
An excellent cement for attaching the 
ivory to the wood is made of a little 
isinglass dissolved by heat in equal 
parts of alcohol and water. The 
walnut support h should receive two 
or three coats of copal varnish. The 
cherry wood slide d may either be 
finished with boiled linseed oil or var- 
nish, according to fancy. 

All parts of the instrument being 
thus fitted, it only remains to intro- 
duce the mercury. For this purpose 
the tube a being detached from the 
support, is placed upon a level table 
and sustain^ by small pieces of wire, 
so that the short limb is uppermost, 
the long limb lying flat upon the 
table. The mercury used should be 
as pure as possible ; though if freshly 
distilled mercury cannot be had that 
of oommerce may be used, provided it 
has not become contaminate by lead 
or kindred metals. A fair test of the 
goodness of mercury is made by drop- 


ping a little into a clean white plate 
and causing it to run about. If 
bright round globules are formed, 
wluch readily coalesce and leave no 
trails of discoloration on the china, 
the metal is sufficiently pure. If, 
however, the drops become pear- 
shaped and soil the plate with dull, 
metallic splotches, the metal must be 
rejected. Before being used for 
filling, the mercury should in any case 
be forced through small pinholes in a 
piece of thin chamois skin to remove 
mechanical impurities. The tube 
being filled, is next raised gently into 
a vertical position, with its closed end 
uppermost. The mercury will descend 
a few inches, showing the Torricellian 
vacuum in the upper part ^of the 
longer limb, wliile at the same time 
it rises and overflows from .the open 
orifice of the short limb. From the 
latter, enough of it should be dis- 
placed, by inserting a small round 
piece of wood into the bore, to leave a 
couple of inches empty. After this 
it only remains to finish the instru- 
ment by attaching the tube o to its 
support with the brass clasps c and 
screws. A narrow strip of green 
surface paper, 4-5 in. long, slipped 
behind the upper part of the tube 
where the vacuum appears, is an im- 
provement to the look of the instru- 
ment and an assistance when taking 
the readings. It will now be evident 
at a glance that by bringing the 
lower brass comer of the index level 
with the surface of the mercury in the 
short limb, as often as an observation 
is to be made, the height of the mer- 
curial column in inches and decimals 
will at once be shown on the ivoiy 
scale. 

A small thermometer I fixed beside 
the sliding scale is at once a useful and 
ornament^ addition to the barometer. 
A small cap m. of metal or wood must 
be loosely fitted over the open end of 
the tube to exclude dust. (A. F1 
Mdler.) * 

(7) Ciatem Barometer. — The 
tube must be cleaned as already de- 
scribed, and closed at one end ; but in- 
H 2 
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stead of being bent it is left straight, 
andcut off at a length of 32 in. Fig. 38 
shows a section of the cistern, which 
is simply a small wooden cup turned 
neatly out of liard wood ; its outside 
dimensions being in. dimeter and 
2i in. high, and the inside cavity being 
1 1 in. diameter and 2 in. 
j deep. A cut made with 
I a fine saw along the line 

^1 a separates the under- 

f I ^ e neath part of the cistern 

SlE as a small wooden ring, 
to the bottom of which 
am^ct/ must be glued a piece of 
O stout wash - leather 6, 

Fio. 38. made loosely convex so 
as to bulge readily 
inward and outward, forming the 
cistern-bottom and supplying a mov- 
able surface on which the atmo- 
spheric pressure is to act. A hole c 
in the closed top admits the pipe d, 
which passes down into the cistern till 
its end is level with the line of divi- 
sion a, and is secured in place by 
being cemented where it goes through 
the wood of the top. A small hole e 
for adjusting the height of the mer- 
cuiy is made } in. ^low the closed 
top of the cistern, and stopped for the 
time with a little wooden plug. 

The filling with pure mercury is to 
be done as already described in the 


opening is covered by the mercury of 
the cistern, the vacuum is now 
secured. Care should be taken how- 
ever, never again to turn the cistern 
bottom upward. The tube being now 
in a vertical position, the level of the 
mercury is adjusted by removing the 
plug from the hole e, when the super- 
fluous metal escapes and the column in 
the tube descends, leaving the vacuum 
above. The plug is, then to be re- 
inserted and glued in place. 

The stand (which it is well to make 
and fit to the tube before the latter is 
filled) is shown in Fig. 37. It may 
be of walnut, mahogany, or cherry, 
and its general style and finish must 
depend on the fancy of the maker. A 
shallow groove down the centre re- 
ceives the tube/, and an oblong cavity 
at the bottom admits the back of the 
cistern, while its front may be 
covered with a hollow ornamental 
I turning g as represented. The scale 
A, which in this case should be 5 in. 
long, may be ruled on ivory as already 
su^ested, though an instrument of 
this description is really deserving of a 
well-made engraved scale, with a ver- 
nier giving Things to the hundredth 
part of an inch. Such a vernier r is a 
narrow piece of ivory If in. long, 
provided with a groove to receive the 
I inner edge of the ivory scale along 


case of the siphon, except that the 
tube may now be placed in a nearly 
vertical position vnth its closed end 
downwaM ; a small straight funnel is 
to be used for pouring through. The 
cistern has also to receive as much 
mercury as will fill it to the edge a, 
after which the ring-shaped piece, 
bearing the wash-leather rottom b ia 
coated with glue on its sawn surface 
and pressed on in place, so closing the 
cist^. As soon as the glued joint is 
firm, the tube may be turned up into 
proper position by placing the finger 
on the washleather bottom, and press- 
inward till the orifice of the 
• tm is felt, when the whole is 
miiokly mvsrt^. Thus no air enters 
^ 6*^00 during the momept of tum- 
iqa;, War ; and as an instant later its 


which it slides next to the tube, a 
hollow being out in the wood of the 
stand behind the scale to admit of its 
motion. It is divided into 11 equal 
parts by 10 horizontal lines numbered 
downward from 1 to 10, each of the 
divisions measuring therefore ^ 
in. The 30-in. line of scale is to be 
placed exactly 30 in. above the centre 
of the hole e, which marks the level of 
the mercury in the cistern. It is best 
to affix the scale to the stand by little 
brass screws. A small thermometer 
k, opposite the barometer scale, adds 
to the el^ance and efficiency of the 
instrument. A slip of green surfece 
paper should be pasted in the groove 
behind thee tube before the latter 
is fixed in place. The top of the 
I tube / should be coveted by a small 
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turned button I of bone or wood. 
(A. F. Miller.) 

(8) Expelling Air Bubbles 
from Barometer Tubes.— Firnt 
remove the tube from its board and 
pour out as much of the quicksilver as 
possible. Then invert the tul>e (with 
closed end downwards) and stand it 
in a warm place for an hour or more, 
to get warm through. Then, holding 
the tube firmly near both ends, make 
the closed end taj) on a table lightly and 
repeatedly, and the bubbles will work up 
and escape. One or two thicknesses 
of washleather should be placed on the 
table for the tube to strike on, and, 
if necessary, the finger should Ini held 
over the upper open end to prevent 
any mercury flying out. To replace 
the mercury follow the directions 
already given, and if the mercuiy 
appears dirty filter through thin or 
pricked washleather. 

(9) Glycerine Barometer.— The 
marked influences of the variations in 
the pressure of the atmosphere upon 
the disengagement of carburetted gases 
m coal mines has led engineers to 
devise a new barometer that will not 
only indicate the most minute varia- 
tion of atmospheric pressure, but 
will indicate it so plainly that miners 
and others not experienced in making 
barometric observations can readily 
detect the variations. 

(a) Jordan spent several years in 
studying the different liquids that 
might possibly be applicable in con- 
structing an accurate and highly sensi- 
tive barometer, and finally found that 
glycerine produced the best results. 
The glycerine is very pure, and has 
a specific gravity of of 1-26, and 
on account of its high point of ebul- 
lition the vapours have no perceptible 
tension at ordinary temperatures, and 
it will only congeal at a very low 
temperature. The height of a column 
of glycerine is 26 ft. 9 in., and a vari- 
ation of ^ in. of mercury corresponds 
to a variation of about in. in the 
column of glycerine. As glycerine is 
very apt to ateorb the moisture of the 
air, it is covered with a thin layer of 


prepared thickened petroleum in the 
cistern of the barometer. Jordan con- 



Fio. 39. 


structed barometers for the South 
Kensin^on and Jermyn Street Mu- 
seums in London, and the former is 
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still in use (1907) ; both gave perfect 
satisfaction. 

The instrument, shown in Fig. 39, 
was erected by him at Kew Observa- 
tory, and consists of a cylindrical cistern 
of tinned copper, about 6 in. liigh and 
10 in. diameter, provided with a screw 
cover or cap having a small opening 
leading into a recess containing cotton 
to act as filter and keep out the dust. 
The large barometric tube is made of 
ordinary gas pipe, about | in. dia- 
meter, and is rigidly attached to the 
cylin(b’ical cistern or cup. The upper 
end of this tube fits into a piece of 
bronze, into which a glass tube f in. 
diameter and about 4 ft. high is 
securely cemented. This tube ter- 
minates in a cup inclosing a rubber 
packing. Graduated scales provided 
with indicators are placed at each side 
of the glass tube, the one on the left 
side indicating the inches and tenths 
of inches, the right-liand scale shows 
the equivalent measure of a corre- 
sponding column of mercury. The 
s^es are attached to an open plank 
which is fostened to the wall of one of 
the upper stories of the observatory, 
and the large tube passes down to a 
room situated 26 ft. 9 in. lower. The 
glycerine in the barometer is coloured 
with aniline red. Before putting the 
glycerine in the tube, it is boiled at a 
temperature of about 180° to expel the 
air and to make it purer. The air is 
exhausted from the barometer tube by 
means of an air pump. 

(6) jffoto to make a Glycerine Baro' 
meter . — A bottle about a quarter 
filled vdth glycerine, coloured red 
with magente or crimson aniline, has 
a glass tube of about the diameter of 
a pencil passing airtight through the 
cork which is inserted airtight into the . 
bottle. The lower end of the tube 
beneath the surface of the gly- 
eerine. The bottle is made to contain 
Odtnpressed air by blowing into the 
end of the tube. On removing 
(;he^tnouth, part of the glycerine 
lisc^n the tube until the weight 
of l^uid column in the tube and 
atmbs^ihere balance the internal 


air pressure on the surface of the 
glycerine. The column in the tube 
will tend to rise when the pressure 
of the atmosphere diminishes, or the 
temperature of the compressed air 
rises, and to fall when the atmospheric 
pressure increases or the temperature 
of the compressed air diminishes. So 
far as the variation in the lieight of 
the column is due to changes in 
atmospheric pressure, the column 
moves in the opposite direction from 
that in a mercurial barometer. 

It will now be seen that it is desir- 
able to eliminate from the reading of 
the l)arometer scale the effect due to 
a change in temperature. Simultane- 
ously observe the rea<ling of the baro- 
meter and a thermometer at hand. 
Next find the difference between the 
readings, calling that of the thermo- 
meter the minuend. The difference 
is regarded as the relative pressure of 
the atmosphere at the time of observa- 
tion. The divisions on the instrument 
are | in. apart, and the length of the 
tulie above the bottle is 25 in. It 
seems better to have 100 divisions 
tlian any other number. These divi- 
sions bW no relation to those on 
mercurial and aneroid barometers. 
Each instrument is intended to be 
compared with itself to indicate a 
relative pressure of the atmosphere. 
In the instrument the degrees are 
marked and numbered with a pen on 
a strip of paper obtained from a ribbon 
roll ; thb is pasted upon a neat wooden 
case behind the tube. The cose has a 
recess into which the bottle is let. A 
piece of wood, of the proper shape, 
secures the bottle, while leaving it 
almost entirely in view. Two small 
wire staples secure the tube to the 
scale. If desirable, a paper scate 
may be pasted upon the tube, t^us 
dispensing with a case. 

Of course, it is liable to be broken 
when thus constructed. The use of a 
thermometer is scarcely necessary if 
the barometer is kept in a cellar or 
any place where the temperature is 
nearly uniform. 

With a tube 3-4 ft. long, the bottle" 
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may be buried in a large box of diy 
sawdust, or any other poor conductor 
of heat, in a finely divided state. The 
instrument will then give fair results 
without using either a thermometer 
or a cellar. 

The advantage of using glycerine 
instead of water, is that glycerine 
scarcely evaporates ; it is, however, 
highly hygroscopic and needs to be 
protected from the air by some 
method as in (a) ; it will not fieeze 
except at a very low temperature, and 
if a minute quantity of water be pre- 
sent, it never becomes solid. * 

The upper end of the tube should Ije 
loosely filled with cotton, to keep out 
the dust. After having forced air into 
the instrument, it should not l)e 
allowed to approach a horizontal pcisi- 
tion, for the compressed air may blow 
the column out of the tulw ; if this 
does not happen, a large air bubble 
may separate the column, and render 
the instrument useless. No particular 
dimensions are requisite for either the 
bottle or the tube. The magenta is 
used merely to render the column 
more readily visible. Other colours 
may be used, but this is the most 
beautiful. (J. Asher.) 

(10) Portable Mercurial Baro- 
meter. — The cliief faults in the ordin- 
ary Iwrometeraro imperfect vacuum and 
a degree of capillarity in the mercury 
which makes it difficult to read the 
true level. With portable barometers 
it is rare to get accurate results. 
Kralvitch overcomes the obstacles by 
the instrument shown in Fig. 40. 
The two chambers a 6, as well as the 
tubes joining them, are filled with 
pure dry mercury. The chamber a 
communicates with the chamber d by 
a capillary tube. On tipping the 
barometer, the mercury in b flows into 
a^ displacing the air, which escapes by 
the tube o into chamber d, and cannot 
return to the barometric chamber a. 
The reswvoir h assists in filling the 
tube, which is done cold. On reversing 
the tube, the air coUeett and escapes 
at the hole q. At m is a rubber tube 
uniting the two portions of the instru- 


ment and capable of being closed by a 
pinch-cock. By repeatedly reversing 
the tube, all air is at last forced out of 
the barometric chamber a. The instru- 
ment is rendered portable by reversing 
it, and putting the pinch-cock on the 
rubber tube. 

(11) How 
to Bead the 
Barometer. 

— The baro- 
meter is only 
an extremely 
sensitive bal- 
ance, ora mano- 
meter, showing 
the variations 
of atmospheric 
pressure. The 
early makers of 
one form of the 
instrument 
had the unfor- 
tunate idea of 
marking cer- 
tain points on 
the dial with 
the words 
“fair,” “rain,” 

“storm, ’’etc. ; 
their example 
has been fol- 
lowed blindly 
and hence the 
bad reputation 
of the baro- 
meter. The 
passage of diy 
winds over our 
heads natural- 
ly causes the 
Urometer to 
rise, while 
damp winds 
have the re- 
verse effect ; but it must not be 
forgotten that rainy winds in Europe 
come from the south-west, and are 
ascondimt in latitude — ^they raise the 
air, and in the same degree lighten the 
barometer ; on the contrary, ^ winds 
come from the north and east, are 
cold, and desoendent in latitude — they 
drive the air towards the surface of the 
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earth, and cause the barometer to fall. 
The barometer shows very well the 
great atmospheric perturbations — the 
only condition being that we should 
learn how to use it. The diurnal 
course of the sun above the horizon 
exercises its influence on the baro- 
meter, it heats the atmosphere, caus- 
ing ascending currents of air, which 
create a fall in the level of the mercury 
in the afternoon, and a return towards 
the former level in the evening. It 
is evident that the barometer may vary 
from three distinct causes ; by change 
of altitude, under the influence of dry 
and moist winds, and under the action 
of the. solar rays dependent on the 
hour of the day. These premises 
being stated, it is not astonishiTig that 
two excellent instruments, one placed, 
for instance, at the lower, and the 
other at the upper part of a house, 
should never agree. Proprietors of 
certain instruments declare that theirs 
are the only barometers to be trusted ; 
old friends will dispute about them. 
With the present mode of graduation, 
it is rare to And two barometers in the 
same house marking even the same 
division of the dial ; the instrument 
which marks “ variable " on the 
ground-floor will incline to “rain” at 
the fifth storey, for in a house 60 ft. 
high the difference in the height of the 
column of mercury is about 2 mm. 
Take a small aneroid wheel-barometer 
in your hand, and walk up or down a 
street with a sharp ascent, and you will 
find the needle deflect towards “fine ” 
as you descend, and fall as you rise — 
every 30 ft. representing about 1 mm. 
in the barometric variation. 

French barometers are generally 
graduated for Paris, and cannot pos- 
ribly be correct in places of different 
altitudes. The position of the index 
is altered. The barometer is afiected 
much by latitude, and a little by longi- 
tude ; the oscillation is alter^, and 
no change in the index will correct the 
jWTOT, 

StropresB the deceptive indications 
on the dial, and the liarometer may 
be coni|ilt^ anywhere with profit. 


When the mercury is rising or falling, 
j the indication of the same foretells 
I faithfully the probable weather to be 
expected. The only exception occurs 
1 when two opposing currents are 
I struggling against each other. In such 
! a case the barometer will be scarcely 
affected, yet the rain may fall suddenly. 

I Generally, rapid variations of the in- 
strument indicate change ; when the 
i fall is rapid, rain may be expected ; 

' when very rapid, storms. The import- 
ance of the atmospheric perturbation 
is in proportion to the rapidity of the 
fall of the mercury, but the duration 
t)f bad weather is in general long in 
' proportion as the fall has Ixien gradual 
and continuous. If the mercury 
■ mounts very rapidly, the weather is 
; not completely changed ; it mounts 
' more rapidly than it falls, but still 
there are differences to be observed. 

' In testing the condition of the mercury 
by tapping gently with the finger, it is 
; not s^e to accept the rising of the 
! index as a sign of fine weather ; it 
j must be remembered that the baro- 
meter, unless acted upon by a tolerably 
' energetic current, has a marked ten- 
, dency to rise between 5 o’clock in the 
j afternoon and midnight, to fall between 
. midnight and 5 o'clock in the morning, 
and to rise again between 6 a.m. and 
mid-day. 

(12)BaroBCOpe. — Take any bottle; 
pour coloured water into it, about J of 
the (quantity the bottle will hold ; in- 
' sert m it a glass tube, from 3 to 4 ft. 

‘ long, and passing air-tight through the 
' stopper, which must also be air-tight. 
Let a paper index, divided accor^ng 
j to any scale of division, say into inches 
and fractions of an inch, be glued to the 
' glass tube. Blow into the glass tube 
> so as to cause the water to ascend the 
tube a few inches, say 10 in., and the 
' instrument is constructed. Thelx)ttle 
must be placed in another verael, and 
; protected by sawdust, or some other 
' material, from the influence of changes 
I in the temperature of the atntosphetri. 
This very sensitive instrument records 
faithfully any change in the density of 
the external air, and the approa^ ,fli4 
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a storm will infallibly be indicated by 
a sudden rise of the water in the glass 
tube. 

(13) The Aneroid Barometer is 

BO named from its indications being ob- 
tained without the use of mercury or 
any other fluid. Its action dejiends on 
atmospheric pressure on a metallic Iwx, 
which has ^en hermetically sealed 
after exhaustion of air. An index, 
traversing a dial, records the changes 
in the weight or pressure of the air 
on a given surhice. A flat circular 
box, al)out 1 in. in depth, is made 
of some white metal, the upper and 
under surfaces of which are corrugated 
in concentric circles to give it greater 
elasticity. This box being exhausted 
of air through a short tube, and then 
made air-tight by soldering, forms a 
spring which is affected by every varia- 
tion of pressure in the external atmo- 
sphere. It is attached to the bottom of 
a metallic case, wliich encloses the 
ihechanism of the instrument. At the 
centre of the upper surface of the 
elastic box is a solid projection, about 
half an inch high, to the top of which 
the principal lever is attached. This 
lever rests partly on a spiral spring, 
and is also supported by two vertical 
pins, with perfect freedom of motion. 
The end of the principal lever is 
attached to a second or small lever, 
from which a chain extends to the 
centre, where it works op a drum 
attached to the arbour of the hand. 
A hair spring, the attachments of which 
are made to the metallic plate, regu- 
lates the motion of the hand. 

As the weight or pressure of the 
atmosphere is increased or diminished, 
the surface of the elastic box is de- 
pressed or elovated, and this motion is 
communicated through the levers to 
the atbour of the Imd. The spiral 
sprmg on which' the lever rests 
is intended tb compensftte for the 
effects of alterations of temperature on 
the minute portion of air which the 
Dox must* contain, however perfect the 
exhaustion^ The actual mfvement at 
t ^^g ntre of the elastic from 
wmes^ne indications emanate, is 


very slight, but this is increased 667 
times at the point of the hand ; so 
that a movement to the extent of one- 
220th part of an inch in the box, 
carries the point of the hand through 
3 in. on the dial. The tension of the 
box in its construction is equal to 44 
lb. At the back of the outer case is 
a screw, to adjust the hand to the 
height of a standard mercurial baro- 
meter. 

->S3*CS-r- 


Basket Making. 

It may be stated at the outset that 
although the art of basket making is 
commonly thought to be confined to the 
use of osiers, there can be little doubt 
that the use of cane for this purpose 
is now nearly as great, particularly 
in the making of fancy goods. An 
authority has stated quite recently 
that as much as one-half of the cane 
gi'own and cut is now used in basket 
work, while bamboo is gradually grow- 
ing in importance for a certain class of 
goods. Rushes also take a place in 
light and fancy articles ; but although 
it is not the intention to treat of the 
use of rushes or bamboo in these pages, 
it may bo stated that the latter is 
beaten flat to cause it to split into 
strips, and is then woven into coarse 
baskets and rough though strong pack- 
ing hampers. With care bamboo work 
may be given an excellent finish, but it 
does not then compare favourably with 
osiers or cane in cost. 

The OsierB, known also as willows 
or rods, are the stems of various varie- 
ties of Salix or sallows. 

The green-kaved osier, or ornard 
(Salix rubra), is strong and tough, and 
in request for carboy boskets. 

2%e Spaniard, or Spaniard rod, 
(Salix triandra), has several varieties, 
some very good and others very in- 
ferior. The black-budded Spaniard is 
used for the bottoms, rims, and 
handles of large baskets. The grey 
Spaniard comes in useful for coarse 
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hrown baskets. The horse Spaniard is f varieties, as the skit- willow, the gold* 


a very Jxwr kind. 

The old common oder^ being soft, of 
course, and brittle, is not worth culti- 


stone, or hornrod, of wliich there are 
2 subdivisions — the wire hornrod, 
which is thin and tough, and the water 


vating in naany instances ; but there hornrod, wliich is veiy inferior. The 
are some varieties of the Scdix vimi- rods (osiers, etc.) grow best on strong 
nalis that are extremely useful, and and loamy soils, 
the good and inferior ones bear such a Osiers are not used freslily cut ; 
close resemblance to each other that they are allowed to shrink and diy, 
the difference often cannot be detected I which may take some montlis. To 
except in the working. The best / make osiers workable, they are damped 


variety is known under several names, 
as those of the snake osier, brindled 


in bundles, water being sprinkled on, 
or they are dipped in a trough of water. 


osier, blotched osier, and speckled osier, after which they are covered with 
The yellow -barked osier is also a good some damp matting. When they get 
one, while the long skin is of smaller thoroughly damp they are pliable, 
growth, but lias the good qualities of Brown osiers take the longest to pre- 
being heavy, firm, and tough. The pare, and require soaking under water 
brownrod, brownard, or silver osier for about 4 to 7 days. If wanted 
iSalix hoffmanniaiia), has a whitish quickly hot water may be used, or even 
hue on the under side of the leaf, eel boiling may bo resorted to. 
baskets being usually made of this Peeling Oaiers. — The principal 


variety. The gelsler partakes some- obstacle to the general cultivation 
what of the nature of the Spaniard, of the osier is the labour of peeling 


but is of more tapering habit, with a it, a work that must be pertormed 
thick butt. The new kind (Sa/ix at or ntsar the locality of its growth. 


forbyana) is also akin to the Spaniard, The shoots are cut after the ground 
being equally strong, but more pliable is frozen, to prevent the roots from 
in workmg. The Hollander resembles being pulled from the soil in the 
the new kind in its qualities, but is act of cutting. They are bound in 
d^erent in appearance ; and these may large bundles and placed in a tank, or 
be seen growing in large quantities on on a level piece of ground, supported 


the Dutch coast. The stone osier is in an upright position, 
a good kind, used for fine work. and water to the depth a 

The UurU’kaved ornard^ {Salix lam- of 2-3 in. is allowed to | Hi 
hertiana), the bastard French (Salix flow oveiHhe butts. After rlj | jj 
lanceolcUa% and the rose ornard (Salix standing until spring, the I II |l|f 
helixX are very inferior, used only for stem has absorbed water |Lr rij . 
fish l^kets and ham^Mrs, their ends enough, by capillary at- I'H ^ 
snapping in the workmg inward and traction, to render the I 

outward, which consequently makes removal of the bark easy. I'nlia * 
inferior work ; but the bitter omard This is done by drawing 
(Salix purpurea) grows tough and the shoots through a 0171 
slender, and, like all the other omards, ! special tool consisting of |l|| {l 
will thrive in water. I a stake about 3 ft. long Y||y 

The Prenohy French rod, or real ; and 3 in. thick, with some v|7 
Frenohjhas been imported from France, of its heart removed by y 
where it is much used in the manufac- a saw for about 18 in. of 

1.U j —i. 1 *1* «• 


tijure of small ornamental baskets. On its length, and cut laiger ’ * 

Oontinent it is much in request by at the bottom, as shown (Fig. 41). 
mne coopera, who bind on their wooden The p^^ces of iron, of a section as 
tifeom td the wine casks with it. 42, are secured by screws to the 

* ^ Tnfe 1 ^, or willows, as they are ' sides of the opening, the slightly 
'^enae4 in the trade, comprise several rounded surfikses fasting each ot^. 
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By putting an osier between the irons, Society of Arts, and reproduced by 
pressing the top sides together with permission. * 

the hand and then drawing the osier , Materials and Tools. — The 
through, the peel is stripped so as to ; willows when they reach the work- 
be easily removed. | man are known to him as rods, 

Cane is used either round or flat, I which he roughly classifies as osier and 
the cane (except in lai^e sizes) being fine. The former is generally used 
split and finished to size, so that its brown for coarse hamper work, and is 
natural hard polished skin is not always unstripped ; the latter, stripped of its 
seen. Exception to this is in the case skin, and used whitened or bufied, is 
of chair canes, which always have employed in the manufacture of the 
one side of natural exterior surface, ' finer classes of work — buff* rods being 
while others can be liad either way. rods which have been boiled before 
The sizes of canes are recognised by , stripping, and so stained a rich light 
numbers, most cane merchants issuing brown hue. The technical terms for 
illustrated price lists, or sample the sizes into which the rods are sorted 
cards, showing the sizes. Fig. 48 will , are most ancient and curious. The 



Fiq. 43. 


afTord an idea of the sizes of some of j smaller sizes of brown are known as 
the numbers, these being about four- | luke ; the rising sizes, as long small, 

fifths of full size. The round canes j small, threepenny middleboro ; and the 

range from No. 00, which is about i largest, as great. The white is more 
in. diameter, to No. 16, which is > carefully subdivided ; and the smaller 
i iu. I gizes are known as tack, short small, 

In working with cane, a suitable j long small, etc. Bagged, is therough 

quantity is loosely coiled, then dipped ! tw^gy stuff* which is rejected as value- 
mto a tub of cold water for a few | less for whitening purposes. Having 
minutes, then taken out and allowed ' been soaked in tanks the requisite 
^ 'wet for 20 to 30 minutes. | number of hours or days, the stuff is 
Tms would be for small cane, while i ready for use. The tools required are 
thicker would be allowed longer ; but ' few and inexpensive: a shop knife, for 
xt should be noted, that if the cane is cutting out, 44 ; a picking knife, 
soaked too long it may become rough for trimming off the rough projecting 
Bfwiled. ^ ends. Pig. 45 ; one or tw’o b(^kins, for 

Tl^he following remarks are extracted staking up or making handles. Fig. 46 ; 
^m a paper on “Basket Making,” an iron, for driving the work closely 
dehvered by Thomas Okey before the together, Pig. 47 ; a pair of shears, for 
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cutting off bottom or cover sticks, Fig. 
48 ; a dog or commander, for straight- 
ening the sticks that form the rigid 



PlO, '44. FlO. 46. Fiq. 46. 


framework of square baskets, Fig. 49. 
A screw block (Fig. TiO) in which 
square baskets are commenced ; and a 



Fio. 47. Fig. 48. ('lo. 49. 


cleave of boxwooil for splitting osiers 
— usually made in two shapes, one to 
split into tliree, and one to split into 
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1^, 51. The split pieces are 

e&eins, and are used for sieves 
‘nadl ^dishing ; the splits are then { 
sttobeisively drawn through a shave to , 


and Methods of Working. 


remove the central pith, and through 
an upright to render them uniform in 
width. This is the full kit. An 
ordinary round or oval 
basket can be made with 
no other implement tlian 
a knife. The employer 
provides a lap board, on 
which the basket is placed 
while the sides are being 
filled up. 

Strokes and Me- 
thods of Working.— 

A rod to the workmen Fio. 6i. 

has four different parts — 

the butt, the top, the belly, the back. 

To make a round basket, the work- 
man first cuts off the bottom sticks 
from the butt end, slipes them and 
places them crosswise beneath his 
feet, and in this position proceeds 
to weave the bottom. He firat binds 
them together by two rods, called 
slath rods, and, gradually opening 
out the ranting sticks, he fills the 
bottom up to its required width. The 
first task of an apprentice is confined 
to making these bottoms— a peculiar 
form of torture, known as taking 
the boy's backbone out. There is 
a method of making a round or oval 
bottom in asitting position, by splitting 
one layer of the cross sticks with a 
bodkin and inserting the others. This, 
however, is rarely practised in this 
country, and it is scorned by the 
English workmen as fit only for women 
and foreigners. The bottom sticks 
being cut off (and if the basket is to 
be a common slewed one), the workman 
sharpens by two cuts on the back an 
odd number of stakes, which are to 
form the warp, so to speak, of the 
j sides ; these are inserted in the bottom, 
and then pricked up by the point of 
the knife, gathered into a hoop, and . 
set up or upsetted in the direction oi 
the body of the basket. This being . 
done it is sided up to the requisite ^ 
depth, the stakes are bordered down, 
and the projecting tops are cut off. 
This is known as the belly. If a foot 
{ is needed, it is now put on by inserting 
I the tops cut off from the st^es alimg- 
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Bide the upsetted stakes ; the foot rode 
are waled, and then laid down as in a 
border. A cover is made in similar 
fashion to the bottom, and handles are 
fixed by twisting a rod and roping it 
under and over the border. The 
strokes chiefly used are termed : a 
slew, when two or more rods are 
woven in together ; a rand, when one 
single rwl is woven at a time ; a pair, 
when two are woven alternately one 
over the other ; a fitch, when two are 
woven alternately one under the other ; 



basket making. It will be seen that 
the bye-stakes are merely inserted in 
the upsett, whereas the stakes are 
driven in at each side of the bottom 
sticks and pricked up to form the sides. 
Bye-stakes are only used in fitched 
work. 

Bottoms. — The most common ex- 
ample of work fora novice is to makes 
round mat, and, as tliis is similar to mak- 
ing the lK)ttom of a round basket, the 
description may be given here. It is 
supposed that small cane is used so that 
the whole operation can be conducted 
with the hands and matle visible for if 
osiers were used the booted foot baa 
usually to be employed to hold the first 
cross spokes or stakes while the weaving 
is commenced. Fig. 53 shows how four 







this last stroke is used for making 
skeleton work. A wale is three or 
more rods woven one after and over 
the other to form a binding or string 
course. Besides common borders, many 
other forms, such as plaited, roped, 
tracked borders, are used. 

Fig. 52 is an engraving of a waste- 
paper basket made by %. Okey 
(with no other tool than a knife) to 
illustrate the chief strokes used in 


spokes are placed to cross four spokes, 
when the weaving is about to be com- 
menced. These spokes must be long 
enough to reach well beyond the edge 
of the mat (or well beyond the top of a 
basket), to allow of their being finished 
off properly at the edge or border. 
Now take a weaving piece or “weaver,” 
and bind it round, over and under the 
four spokes, as shown at thecommence- 
ment of the work in Fig. 64, going 
round twice or three times before 
“ breaking out, ” which this illustration 
is intended to show. Thfe breaking 
out is the beginning to take the 
weaver over and under each spoke 
separately, as shown, and at the same 
time the spokes are spread out more 
like the spokes of a wheel. After the 
weaver has been taken round, say 
twice, in this manner, it will be noticed 
that the weaver goes under or over the 
same spokes each time,' and this will 
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not produce a strong or proper example 
of l^ket work. To overcome this, 
there must be an odd nwmher of spokes, 
when it will be found that the spokes 
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which have the weaver go over them on 
one round will have it go under them 
the next, and this results in the true 
kind of basket work required. To av- 
range for this there has to be inserted 
w^t is known as the “ odd spoke ” ; * 
this is shown in black in Fig. 65. 



Fio. 56. 

The spoke may be merely pointed and 
pushed in, though the best plan when 
it IS possible (the spokes being thin), 
is te use the thin end of it for the first 
binding (as 54), only beginning 
with the proDOT weaver when about to 
** break out.^’ 

TOen the odd spoke is in, the weav- 
ing is continued without interruption, 
except to see tl^t the spokes are evenly 
^jiaoed, and to join a new weaver as the 

desired result qm be obtained in 
wai; this being to start with two 
*nd one, under, in which 
SA^^ .^Pber of spokes will do. but 


last one is used up. There are two or 
three methods of joining the weavers, 
that is to say, arranging for the ending 
of one weaver and the beginning of 
another. For general purposes the 
methods are two, these being depicted 
at Figs. 56 and 67. In the first, it 
will be seen that the end of one and 
the banning of the other are bent at 
right angles, and, after making a space 
with the bodkin, these ends are tucked 


n 


JL 


n 




Fig. 66. 




Pig. 67. 

down one each side of a spoke. In the 
other, a long splice is made, the two 
ends bemg tapered off and laid together, 
anil, being held so, they are woven in 
aa if they were one solid weaver. Care 
is only required to see that the ends of 
the splice come against the spokes, 
as shown. 

Sides . — Wlien the circle is of correct 
size, the question whether the work is to 

be a mat or the bottom of a basket decides 

whether the margin or border is now 
to be made or not. If it is a basket, 
the spokes have next to be turned up 
as Fig. 68 (first deciding which side of 
the finished work sh^l be inside the 
basket), and the weaving is continued. 
A good plan to follow is that known as 
“ turning up at twice,” this b^ to 
turn up half the spokes, alternate ones 
and those which the weaver has passed 
over, then, having woven round one 
more tume the remaining spokes are 
turned up. What is known as curv- 
ing ” can be done in the sa me way. 
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except that only a few of the spokes are 
turned up at the time, so as to make a 
curved turn instead of an abrupt angle. 
Curved rims may be made ii^ this way. 



Borders. — There are quite a num- 
ber of borders that can be made either 
plain or fancy. The common form 
of plain border is as Fig. 59, in which 
the spoke, when turned down, is first 



passed under the next spoke, over the 
following, under the next, and is then 
tucked down beside it. Fig. 60 is a 
simple open border. Needless to say, 
there is abundant room for the worker’s 
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ingenuity to design borders, while 
there are numberless examples to be 
seen in windows of shops dealing in 
iamcy goods. 

Oolputlag Wicker Work.— In 

oolounng osiers, those which are boiled 


with the peel on are given the rich 
buff tint which wicker chairs usually 
have. A brown stain may be made of 
J lb. permanganate of potash in 1 gal. 
of water ; winch, after application, 
must be followed with a second stain 
consisting of } lb. American brown 
potash, 2 oz. nut-galls, 1 J gal. of water, 
and Vandyke brown to the required 
sliade. A mahogau}' colour can be 
obtained by first coating the wicker 
work with gum-water, wliich, when it 
is diy, is brushed over with a solution 
of bichromate of potash dissolved in 
hot water. The work should then be 
varnished with shellac varnish. A 
malw^ny colour can also bo obtained 
by boiling some logwood chips in water, 
then adding (very slowly) a small 
quantity of sulphuric acid. This is 
brushed on the work, which is after- 
wards varnished. (And see Stains.) 

Bleaching is a process not required 
for osiers, but is sometimes resorted 
to for cane and rush. The method 
is as follows. Make a suitable sized 
bath of boiling water, and dissolve in it 
1 lb. wasliing soda to each gallon. 
Steep the cane in this for an hour to 
two hours. After this, wash or soak 
the canes in clean cold water. Make 
a bleaching bath by adding ^ lb. 
chloride of lime to each gal. of water, 
and immerse tlie canes in this for about 
12 hours. Next put them in an acid 
bath, § pint sulphuric acid to each 
3 qt. of water, and let the cane pass 
through this. Finally wash well in 
clean water, to ensure all acid being 
removed. It is best to pass some 
spare pieces of cane through the pro- 
cess first, to judge the result. (And 
see Bleachinu.) 

Vamish for Baskets.— (a) Good 
linseed oil is boiled in a capacious vessel 
until a drop of it, when poured upon 
a cold stone slab, becomes so viscid 
that it strongly adheres to the finger 
when touched, and can be drawn out 
in long threads. This is mixed with 
20 times the quantity of good, fiit 
copal vamish, and the mixture is 
reduced with as" much turpentine oil 
as is required to bring it to thedesired 
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consistence. To colour this varnish, 
if required, it is best to add aniline 
colours dissolved in benzol, and to mix 
the solution intimately with the var- 
nish. 

(h) Mix 1 oz. shellac and 3 oz. rosin 
with 1 pint naphtha ; shake till well 
dissolved and allow to settle before 
use. (And see Varnishes.) 

Bell Founding and 
Bell Metal. 

{See alao Alloys, Bronze Founding, 
Etc.) 

The following is condensed from 
a paper on Clocks, Carillons, and Bells, 
before the Society of Arts by Mr. 
A. A. Johnston. 

Alloys. — (a) For large liells. 
Copper 100 lb., tin 25 down to 26 lb. 

For small bells. Copper 12 lb., tin 
41b.. 

(6) Thompson’s. Copper 80 lb., tin 
10‘1 lb., zinc 5*6 lb., lead 4*3 lb. 

(c) Clock bell metal. (1) Copper 
75 * 19 lb. , tin 48 ■ 81 lb. (2) German : 
copper 73, tin 24*3, zinc 2*7. (3) 

Swiss : copper 74*5, tin 25, lead 0*5. 

. (d) Parisian, for small ornamental 
clocks. Copper 72 parts, tin 26} 
parts, iron 1} parts. 

(e) Locomotive bells (American). 
Copper 80 lb., tin 20 lb., zinc } lb., 
lead} lb. 

(/) White table-bells. (1) Copper 
2*06 parts, tin 97*31 parts, bismuth 
0*63 parts. (2) Tin 7, antimony 1, 
(3) Tm 14, antimony 2. (4) Fine 

tone : copper 40, tin 60. (5) Tin 19, 
nickel 80, platinum 1. 

(^) Geng metal. (1) Copper 78 parts, 
tin 22 parts. (2) Copper 78*6, tin 
10*27, lead 0*62, sBver 0*18. (3) 
jfCopper 10, tin 4, zinc 1*5, silver 0*6. 

For small bells, said not to 
and be li^t in wei^t, and of 
good sound. Copper 6 lb. , nickel 1 lb., 
a^ cool : add 1 lb. zinc and } 
sluyitiium, melt and cool again ; 


now finally melt, and add } oz. mer- 
cury and another 6 lb. of copper p a 
molten state. 

({) Japanese, and known as ‘*Eara- 
kene.” (1) Coppeg^ 20 parts, tin 
8 parts, iron 1 i^,Wnc 3 parts. (2) 
Copper 20, tin 5, lesS 2}, zinc 1. (3) 
Copper 20, tin 6, lead 4, iron 1, zinc 2. 
(4) Copper 20, tin 4, lead 4. 

(f) ^ilway signal bells. Copper 
60, zinc 36, iron 4. 

(k) Sleigh bells. Copper 84, tin 16. 

(l) Ship. Copper 82, tin 12, zinc 6. 

Proportions. — The usual pro- 
portions are, to have the upper thin 
part of the bell one-third the tliick- 
nessof the thickest part (known as 
the “ sound-bow "). The thickness of 

I the sound-bow varies with the size of 
I the bell, those of large size having this 
part as thin as oue-fift^nth the dia- 
meter, wliile with small ones, it has 
been as thick as one-tenth the dia- 
meter. These may be considered ex- 
tremes, the generaUy accepted effective 
thickness of the sound bow being one- 
twelfth to one-thirteenth the dia- 
meter. If a peal of bells is to be 
undertaken, it is desirable — necessaiy, 
in fact — to adopt a rather wider range 
of thickness to prevent the treble 
being so small and weak as to be over- 
powered the tenor, though care 
must be taken not to run into the 
opposite extreme and make the large 
bells too thin. In calculating the 
sizes of bells to produce particular 
notes, and assuming that eight bells 
are niade of similar material, and their 
sections exactly similar figures, in the 
mathematical sense they will sound the 
eight notes of the diatonic scale, if all 
their dimensions are in these propor- 
tions : 60, 53}, 48, 46, 40, 86, 32, 30, 
which are merely convenient figures 
forrepresenting the inverse proportions 
of the times of vibration belonging to 
the eight notes of the scale. So that 
if it is required to make a bell a fifth 
above a given one, it must be | of the 
size in eve^ dimension, unless it is in- 
tended to 4 Iu 7 the proportion of thick- 
ness to diameter, for the scune role. 
I then no longer holds, as a thinner b^ 
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will give the same note with a less dia- 
meter. The reason is, that according 
to the law of vibrating plates or springs 
the time of vibration of similar bells 

varies as , When the 

diameter 

bells are also completely similar solids, 
the thickness itself varies as the dia- 
meter, and then the time of vibration 
may bie said simply to vary inversely 
as the diameter. 

Shape. — Next to the alloy of the 
bell, its diameter, shape and mould 
require close attention. A bell of a 
given weight must also be of a given 
diameter and thickness. For example, 
a ton bell should l>e 4 ft. diameter at 
the mouth, and 3^ in. thick at the 
sound-bow, whilst a 1-cwt. bell should 
be 18 in. diameter and in. thick. 
There is no getting away from this 
rule if you wish your casting to turn 
out a success. The same principle 
applies to all bells of various sizes. 
The heavier the bell, the larger and 
thicker it becomes ; the lighter, the 
smaller and thinner. 

Weights. — The weights of bells 
of similar figures vary as the cubes 
of their diameters, and may be nearly 
enough represented by the figures 
216, 162, 110, 91, 64, 46, 33, 27. 
The exact tune of a set of bells as they 
come out of the moulds is a secondary 
consideration to their tone or quality 
of sound, because the notes can be 
altered a little either way by cutting ; 
but the quality of the tone will 
remain the same for ever, except that 
it grows louderfor the first two or three 
years that the bell is used, probably 
. from the particles arranging themselves 
more completely in a crystalline order 
under the hammering. 

Moulding. — BeUs of small size are 
generally moulded in sand from a metal 
or wooden pattern, and the sand mould 
is dried in a stove. Lsuge bells are 
moulded in loam. The core is built 
in brick on an iron platform, which 
must have nugs in case mould is 
made above ground. This brick core 
is covered with f in or 1 in. thick of 
hair loam, and the last surface- washing 


is given by finely ground composition 
of clay and brickdust. This latter is 
mixed with an extract of horse-dung, 
to which is added a little sal-ammoniac. 
Upon the core the “ thickness ” is laid 
in loam sand, but the thickness is 
s^ain washed with fine clay to give it 
a smooth surface. Ornaments which 
have been previously moulded, either 
in wax, wood or metal, are now 
attached by means of wax, glue, or any 
other kind of cement. If the orna- 
ments are of such a nature as to pre- 
vent the lifting of the cope without 
them, for the cope cannot be divided, 
the opaments are fastened to the 
tliickness by tallow, or a mixture of 
tallow and wax. A little heat given 
to the mould will melt the tallow, 
after which the ornaments adhere to 
the cope, from which they may be re- 
moved when the cope is lifted off the 
core. It is necessary to well polish 
the thickness, and, as it is not possible 
to use coal for parting, wood ashes 
should be lightly dusted over. Wood 
ashes are also used for the parting 
between the core and the thickness. 
A paint brush is used to lay the cope 
on at first, the liquid, thin and fine, 
being made up of clay, ground brick 
and horse-water. Upon this hair loam, 
and, finally, straw loam are laid. 

The moulding of the crown of the 
bell is done over a wood pattern after 
removing the spindle. In the hole in 
the core left by the spindle the iron or 
steel loop for the hammer is set, pro- 
jecting into the thickness so that it will 
be cast into the metal when it is run. 
When the cope is lifted off, the ffufing 
of the mould can be finished ; and n 
there are small defects they can be 
left, any excess of metal occurring at 
these places being chiselled off after- 
wards. Nothing much can be done 
towards polishing the bkcing of the 
mould, except to dust it uniformly 
with ashes, and when the mould is diy 
it is put together for casting. Tbe 
core can -be left open, or filled with 
sand ; if open, there is no danger, as 
bell metal gives off very litUe gas. 
The chief security of the cc^ is ^ 
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well-rammed sand of the pit, but it is 
to some extent secured by iron. The 
cast gate is on the top of the bell, 
either on the crown, or, if the crown 
is ornamental, at the side of it. Flow 
gates serve no good purpose, the 
metal must be clean before it is 
poured. 

Citing. — The mould, which has 
previously been built up on an iron 
plate, is lowered into a pit already 
dug in the ground, of a sufficient ’ 
height to envelop the l)ell. This 
mould is called the “core,” and has 
been built up of bricks and loam, 
and dried hard in an oven. The core 
being now placed below the level of 
the base of the furnace, the case, 
which has been built up and baked in 
a similar manner, is then placed over 
it like a glove, but leaving a vacant 
spjwe between the two of the pre- 
scribed thickness of the bell. Any 
inscription to be cast on lias already 
been impressed on the loam of the 
case, so as to form part of the metal 
when run. The alloy having pre- 
viously been mixed in the proportions 
already referred to, and being now 
reduc^ to liquefaction, as the result 
of being in the furnace some hours, 
the furnace is tapped, the molten 
metol, finding an outlet, rushes down 
an inclined conduit into the crown of 
the mould, and in a very few minutes 
the vacuum is filled, and the whole — 
core, case; and bell— are allowed to 
remain in the ground for a day or two 
to cool. A 6-cwt. bell could be dug 
out the next day. A ton bell would 
remain too hot to touch for two or 
three days. The process of casting 
is but the consummation of days and 
weeks of preparation. 

Timing.-— -The tuning of a peal of 
bells is a dehoate business. So long as I 
bells are used singly, it does not matter ' 
much what note they turn out ; but 
'ii^ere bells are requi^ to act in con- I 
with each other, then the question ( 
, wtutung them to harmonise h^ to be 
^ ipto a(ioount. The beU is fixed 
upwards, and held firmly in the 
<!il, powerful vices. Having taken 


j a plumb of the centre, we adjust our 
I st^l-cutter to the sound-bow of the 
bell, and proceed to pare off the metal 
at its thickest part. This is how a 
sharp bell is flattened in tone, and it 
can be done without detriment to the 
bell up to half or even three-quarters 
of a note. If you keep on turning it 
out, the bell would become thin and 
“ panny ” in sound. 

To sharpen a flat l)ell is not so easy 
— ^indeed, we seldom attempt it, pre- 
ferring rather to take the bell into 
stock, or even to recast, it than to waste 
time over what generally icsults in 
failure. There is a theory extant that 
a flat bell can be sharpen^ by reduc- 
ing its diameter. I believe the note 
of a- flat bell can be sharpened in tliis 
way, but we have also found that the 
application of this principle preju- 
dicially affects the tone of the bell ; 
hence we generally contrive to cast 
our bells sl^p, so that they can be 
easily flattened, if necessary, to the 
required note. Sometimes they come 
out exactly ri^ht, and that is the best 
form of “ tuning.” 

When a beU gets worn in one place 
through the tongue striking there for 
generations, it becomes w^ in that 
particular spot, and runs the risk of 
crackir^ in consequence. What should 
then be done is to quarter-turn it 
round, so that a fresh substance is pre- 
sented to the clapper as the bell swings. 

Good Bell Hetal has afinegraiued 
fracture of a greyish colour, differing 
to bronze. It is hard, rather brittle, 
and sonorous. Cooled from red heat 
suddenly it becomes soft, but when re- 
heated and allowed to cool veiy slowly 
it regains its hardness. The more 
copper in the alloy the deeper the tone, 
w^e tin, iron and zinc make the 
tone sharper. It has been believed 
that the addition of silver improved 
the tone, but this is now known not to 
be the case. In makiTig th^ iJloy tJto 
copper is melted first, then when the 
mass has been thoroughly heated the 
! tin is added, the two Wng wdl stirred 
i to intimately mix them. It is con- 
sidered by some that best results^ere 
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obtained by adding the tin in two parts : 
a little more than half at first, then 
the remainder, stirring well between. 

Gong Metal has about the same 
composition as the bell alloy, as seen 
above, but the metal undergoes different 
treatment. After the plates are cast 
they are taken from the mould, and 
then heated in a furnace to a cherry- 
red heat. Wlien in this state they are 
put between iron plates, plunged into 
water, and when cool are tough enough 
to be worked with a Ixammer. {And 
ace Alloys). 


Belting. 

{See also Leather, Cements, Etc.) 

A VERY useful set of instructions re- 
lating to Ixilting was compiled by the 
chief general mechanical engineer of 
the New York Central Kailway, from 
which the following details liave been 
taken. 

It is always best to locate the 
machinery (or the shafting) so that 
the belts shall run off from each shaft 
in opposite directions, as this plan 
affords relief to the bearings from the 
extra friction tliat must result if the 
belts all pull the same way. When 
two shafts are to be connect^ by one 
belt, it is best not to put one directly 
over the other, for in such a case the 
belt must be kept tighter than other- 
wise to do the work, and this means 
extra friction. It is desirable that 
the angle of the belt with the floor 
should not exceed 45°. Whenever 
possible the machines should be so 
plac^ that the direction of the belt- 
motion shall be from the top of the 
driving pulley to the top of the driven 
pulley. The faces of pulleys should 
be about one-fourth wider than their 
belts. When possible, the tightening 
of belts should be effected by moving 
on^ulley away from the other. 

The transmission of powerdby a belt 
depends upon the teiftion under which 
it IB run, the degree of friction between 
the bolt and the pulley, the complete 


contact of the belt with the pulley, 

! the speed of the belt, and the arc of 
1 the pulley in contact with the belt. 

I The tensile strength of single, ordi- 
I nary tanned leather belting is about 
j 4000 lb. per sq. in. The working strain 
' should not exceed 10 per cent, of its 
tensile strength. The average leather 
! belt will not transmit a force equal to 
I its strength, for the reason that it will 
; slip on its pulley before it will break. 

! As the friction of leather on leather 
is five times as great as that of leather 
on iron, the adhesion between the belt 
and the pulley can be greatly increased 
by covering the pulley with leather. 
The belt is thus capable of doing more 
work for a given width ; the belt ten- 
j sion can lie lessened to get the neces- 
' sary friction, thus adding to the life 
I of the belt ; and unnecessary wear of 
i the belt and a wasteful loss of power 
! due to its slipping on the pulley are 
i prevented. The strain to be allowed 
I for all wi<ith8 of belting- single, light 
I double, and heavy double — is in direct 
I proportion to the thickness of the belt, 
firmness of the leather being the same 
in all cases. Avoid running belts too 
tight, as great tension shortens the 
life of the belt, occasions a waste of 
power, and causes great inconvenience 
from hot boxes, broken pulleys, and 
* ‘ sprung ” shafting. Belts, like gears, 
have a pitchline, or a circumference of 
uniform motion. This circumference 
is writhin the thickness of the belt, 
and must be considered if pulleys 
vaiy greatly in diameter and a required 
speed be necessary. 

Belts are more satisfactory made 
narrow and thick, rather than wide 
and thin. Thin belts should not be 
run at a high speed, nor vride belts be 
made thin. Such almost invariably 
run in waves on the slack side, or 
travel from side to side of the pulley, 
especially if the load changes suddenly. 
This waving and snapping wears ^e 
belts very ^t. It is greatly obviated 
by the use of a suitable tmckness in 
the belts. For new belts, those that 
have already been filled with some 
good waterp^f dressing are preferalfle 

I 2 
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to “dry” belts, for if not so filled 
they soon will be with lubricating oil 
and water, a combination that will 
ruin any belt. Rubber belts should 
be used in places exposed to the 
weather, as they do not absorb 
moisture, 4ior so readily stretch or 
decay as leather belts under like cir- 
cumstances. A new belt should be ! 
made straight, and if so made will I 
run absolutely straight if the pulleys 
are in line. Slots punched in the 
centre of a belt will allow a chance for 
the air to escape between the belt and 
the pulley, and prevent “ air cushion.” 
This is of particular advantage in all 
belts running at high speed. 

It is safe and advisable to use a 
double belt on a pulley 12 in. in dia- 
meter, or larger. Light double belting 
runs steadily, with a minimum of 
“snap” or vibration, and does not 
twist out of place like single belting. 
It is successfully used for counter-belts 
where shifters are used, and where the 
work is not sufficiently hard to de- 
mand a heavy double belt ; it is 
especially adapted for use on cone or 
flange pulleys, as it will keep its place 
and is less liable to turn over, and at 
the same time is pliable enough to hug 
the pulleys like a single belt. Double 
belting, light or heavy, is not recom- 
mended for twist-belts at high speed, 
nor for woodwork where belts are 
exposed to a large amount of chips or 
shavings,. nor for places where much 
oil or water is liable to get on it. 

As a means of making necessary 
alterations in the length of a belt, the 
laced joint is recommended. To lace 
a belt, cut the ends perfectly true 
with the aid of a try -square. Punch 
the holes exactly opposite each other 
in the two ends. The grain (hair) side 
of belt should be run next to the pulley, 
and the belt should be run off, not on 
to the laps. For belts 1 in. to in, 

, wide use J in. lacing ; 2| in. to in. 
,wide, use^ in. lacing ; 6 in. to 12 in. 
wide, ujie I in. lacing. For wider belts 
wider lacing. Avoid thick lacing, 
i^ln^pfiichmg a belt for the lacing, it 
dfsirable to use an oval punch, 


the longer diameter of the punch being 
parallel with the belt, so as to cut off 
as little of the leather as possible. 
There should be in each end of the 
belt two rows of holes staggered. 
Holes should be as small as possible. 
Recommended number of holes in the 
belt end for various widths is as 
follows ! — 

2 243 4 5 « 8 10 12 

ofTot} 3 4 6 7 9 11 16 19 23 

The edge of any hole should not 
come nearer to the side of the belt 
than in., nor nearer the end than 
f in. The second row should be at 
least 1| in. from the end of the belt. 
On wide belts these distances should 
be even a little greater. B^n to lace 
in the centre of belt, and t^e much 
care to keep the ends exactly in line, 
and to lace both the sides with equal 
tightness. The lacing should not be 
crossed on the side of the belt that 
runs next to the pulley. 

Belts and pulleys should be kept 
clean and free from accumulations of 
dust and grease — and particularly 
lubricating oils, some of which per- 
manently injure the leather. They 
should be well protected against water, 
and even moisture, unless especially 
waterproofed. Resin should not be 
used to prevent belts from slipping. 
If a belt slips, see first that the pulley 
is not dirty. Clean all the dirt from 
it and from the belt ; rub the pulley 
surface of the belt with a dressing 
composed of 2 parts of tallow to 1 part 
of fish oil, rendered and allowed to 
cool before using. This vrill soften 
a belt and also preserve it, and it will 
not build up on the pulley and cause 
the belt to run on one side. If the 
belt then 8li{M it is overloaded, and 
the remedy lies in a leather-covered 
pulley, a wider belt, or a lazger pulley., 
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Bitters. j 

The term “ Bitters ’’ is applied in the | 
liquor trade to a class of compounds j 
prepared by steeping vegetable bitters 
in weak spirit for some days, with the 
addition of aromatic flavourings, syrup 
and colouring matter. The following 
are the chief kinds ; — 

Amazon. — 90 gal. plain proof 
spirit ; 8 J lb. red Peruvian bark ; 3 J lb. 
calisaya liark ; 1 * lb. calamus root ; 4| 
lb. orange peel ; oz. cinnamon ; 
oz. cloves ; 8^ oz. nutmeg ; 2 oz. cassia | 
buds ; lb. red sanders wood. First 
mash all the ingredients, put them in 
the spirit, and let them infuse 14 days, 
stirring the mixture well twice every 
day. Rack off and colour with 1 1 pints 
brandy colouring, to get a dark red 
tint. Stir J hour. Dissolve 30 lb. 
white sugar in 80 gal. water ; add, and 
again stir ^ hour. Let the mixture 
rest 4 or 6 days, and when bright, 
bottle. If the sanders wood is not 
used the colour will be a bright amber, 
Compounded according to the above 
directions will yield 120 gal. 25° below 
proof. 

Angostura. — 4 oz. gentian root ; ; 
lOoz. each calisaya bark, Canada snake- i 
root, Virginia snake-root, liquorice 
root yellow bark, allspice, dandelion 
root, and Angostura bark ; 6 oz. carda- 
mom seeds ; 4 oz. each balsam of tolu, 
orangetis, Turkey rhubarb, and gal- 
anga ; 1 lb. orange peel ; 1 lb. alkanet 
root ; IJ oz. caraway seed ; IJ oz. 
cinnamon ; ^ oz. cloves ; 2 oz. each 
nutmegs, coriander seed, catechu and | 
wormwood ; 1 oz. mace ; IJ lb. red j 
sanders wood, and 8 oz. turmeric. 
Pound these ingredients and steep 
them for 16 days in 50 gal. proof spirit ; 
before filtering, add 30 lb. honey. 

Aromatic. — Macerate 2f lb, 
ground dried small orange apples, J lb. 
ground dried orange peel, 2 oz. ground 
dried calamus root ; 2 oz. ground dried 
pitnpinella root ; 1 oz. ^^und dried 
cut hops, for 14 days, with 10 gal. of 
spirit at 46 percent. ; press and add 2J 


pints brown sugar syrup. Filter. 
Colour dark brown. 

Boker’s. — 1^ oz. quassia ; 1} oz. 
calamus ; 1 J oz. catechu (powdered) ; 

1 oz. cardamom ; 2 oz. dried orange 
peel. Macerate for 10 days in } gal. 
strong whisky, and then filter and add 

2 gal. water. Colour with mallow 
or malva flowers. 

Brandy. — (1) Grind to coarse pow- 
der 3 lb. gentian root, 2 lb. dry orange 
peel, 1 lb. cardamom seeds, 2 oz. 
cinnamon, 2 oz. cochineal. Infuse 10 
days in 1 gal. brandy, 8 gal. water, and 
filter. 

(2) Take a gallon of pn (17 or 20 
under proof) and steep in this for 6 
days, 2 oz. of pulverised coriander seeds 
and I lb. Virginia snake-root. It 
should be shaken 3 or 4 times each 
day, and at the expiration of 6 
days it may be strained off. Take 
I I pint of spirits of wine, and put in it 
1 I an oz. of the oil of Seville orange 
j peel and J oz. of oil of caraway, 
sliake well together and let stand 6 
days. Then add to the whole } gal. of 
clarified sugar and 6 gal. of waste, or 
the lowest gin or rectified spurits, 
whichever are available, and lastly add 

2 gal. of water. Fine down with an 
ounce of roach alum dissolved. These 
are good bitters, and the quantities 
given will make 10 gal. It is as well 
to let it stand a week, then draw off 
and put into a clean cask. Before 
doing this it can be coloured with 
burnt sugar or caramel to the requisite 
brandy tint. 

Essence. — 40 gal. proof spirit ; 1 
dr. oil of anise ; 1 dr. oil of caraway ; 
^ dr. oil of cloves ; 1 dr. oil of lemon ; 
1 dr. oil of oranges ; 1 dr. oil of cinna- 
mon ; ^ dr. oil of bitter almond ; 1 gal. 
sugar syrup. Put the oils in 95 ^ 
cent, alcohol, and mix. Colour with 
I brandy colouring. 

French Co^ac.— 1^ lb. each red 
Peruvian bark, calisaya bark, bitter 
orange peel, and sweet orange p^ ; 

I 2 oz. calamus root ; 4 oz. oardamcun 
I seeds ; 1} oz. each cinnamon, cloves, 
and nutmegs ; 4 oz. caraway seed ; and 

3 lb, wild cheny bark, Pound aU these 
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ingredients to a coarse powder, and 
steep for 16 days in 45 gal. proof spirit 
(or 60 gal. spirit 26° below proof), stir- 
ring occasionally. Then rack it off, and 
mix sufficient caramel to make it a dark 
red ; add 16 lb. white sugar dissolved 
16 gal. water; let the whole settle, 
then filter. If the bitters are required 
to be of an amber colour, omit the wild 
cherry bark and the caramel colouring. 

Hamburg. — Grind to a coarse pow- 
der 2 oz. agaric, 6 oz. cinnamon, 4 oz. 
cassia buds, oz. grains of paradise, 
3 oz. quassia wood, | oz. cardamom 
seeds, 3 oz. gentian root, 3 oz. orange 
apples dried, 1 J oz. orange peel. Mace- 
rate with 4J gal. 95 per cent, alcohol, 
mixed with 6| gal. water ; add 2| oz. 
acetic ether. Colour brown. 

Honpareil. — Grind to coarse pow- 
der 2 oz. Peruvian bark, ^ oz. sweet 
orange peel, | oz. bitter orange peel, 
25 gr. cinnamon, 25 gr, cloves, 2.5 gr. 
nutmeg, 15 cayenne seeds. Infuse 
10 days in 2 gal. 65 per cent, alcohol, 
then filter. 

Orange.— (1) Macerate 6 lb. orange 
peel for 24 hours with 1 gal. water, cut 
the yellow part of the peel from offi the 
white, and chop it fine ; macerate with 
4| gal. 95 per cent, alcohol for 2 weeks, 
or displace ; then add a syrup made of 
gal. water and 16 lb. sugar. Filter 
through Canton flannel. 

(2) ^ oz. Seville orange peel ; ^ oz. 
lemon peel ; J oz. gentian root ; | oz. 
ginger, all bi?iised and put into a jug ; 
pour a pint of boiling water on it, and 
cov^ up with a cloth ; let it stand ^ 
hour, strain, and add 2 tablespoonfuls 
of luundy as preservative. 

Peruvian.-— 8 oz. red Peruvian 
bark ; 8 oz. orange peel ; 1^ dr. each 
cinnamon, cloves, and nutm^ ; and 
75 cayenne pepper seeds. Infuse them, 
well bruised, in 8 gtd. proof spirit, for 
15 to 20 ^ys, stirring every day. 
tow off and filter. 

— Grind to coarse powder 
.i^lypody, 6 oz. calamus root, 8 oz. 
ohuro^, 2^ oz. coriander seed, 1 oz. 
pantfipuriuxa, 3 . oz. orange peel, 2 oz. 

ohamoipile flowers ; then 
with 4i gal. 95 per cent, alco- 


hol, and add 5^ gal. water and 1^ oz. 
sugar. Filter, and colour brown. 

Stomach. — Grind to a coarse pow- 
1 der J lb. cardamom seeds, | lb. nut- 
i megs, \ lb. grains of paradise, ^ lb, 

I cinnamon, J lb. cloves, J lb. ginger, 

' J lb, galanga, J lb. orange peel, J lb. 
lemon peel ; then macerate with 4| gal. 
95 per cent, alcohol, and add a syrup 
I made of 4J gal. water, and 12 lb. 

! sugar ; filter. 

I Stoughton.— (1) To 12 lb. dry 
! orange peel, 3 lb. Virginia snake-root, 
1 lb. American saffron, 16 lb. gentian 
root, add 1 lb. red sanders wood. 
Grind all the ingredients to a coarse 
I powder, and macerate for 10 days in 
20 gal. 65 per cent, alcohol, then 
filter. 

(2) 2 lb. ginseng ; 2 lb. gentian root ; 
1^ lb. dry orange peel ; J Ih. Virginia 
snake-root ; 1 oz. quassia ; I lb. cjoves ; 

3 oz. red sanders wwjd ; 3 gal. alcohol 
95 per cent. ; 3 gal. soft water. Grind 
all the ingredients to coarse powder, 
infuse 10 days, and filter. 

Wild Cherry.— -Wild cherry bark, 

4 lb. ; squaw vine (Partridge berry), 
1 lb. ; juniper berries, 8 oz. Pour 
boiling water over, and let stand for 
24 hours ; strain, and again pour boil- 
ing water on the ingredients ; let mace- 
rate for 12 hours, then express and 
filter through paper, so that the whole 
will make 5 gal., to which add 3| lb. 
of sugar, ] I gal. molasses, 6 oz. tinc- 
ture of peach kernels, 3 oz. tincture of 

j prickly ash berries, 2 qt. alcohol. 

I Wine.— 4 oz. Seville orange peel, 

I 4 oz. Virginia snake-root, 8 dr. of long 
1 pepper, 1 gal. of Cape wine. Steep 
' all tcgether for a week, then stnun 
through flannel, and use. 

I Wormwood.— 4 dr. of oil of 

I Seville orange peel, 2 dr. oil of caraway, 
j 2 dr. oil of wormwood, ^ oz. almond 
j cake, 1 oz. coriander s^, 1 oz. Vir- 
I ginia snake-root, ^ gal. clarified siigar, 
4 gal. clear rectified spirits. up 

to 6 gal. with water. The coriander 
seeds, almond cake and snake-root 
should be Iteeped in the spirits for 8 
or 4 days, and the different oils killed 
in spirits of wine, 
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Blackboard Wash or 
“liquid slating.” 

{Sec also Painting.) 

(1) 4 pints 9.5 j)er cent, alcohol, 
8 oz. shellac, 12 dr. lampblack, 20 dr. 
ultramarine blue, 4 oz. powdered rot- 
ten-stone, 6 oz. powdered pumice. 

(2) 1 gal. 9.5 per cent, alcohol, 1 lb, 
sliellac, 8 oz. l>est ivoiy black, .5 oz. 
finest floor emery, 4 oz. ultramarine 
blue. Make a p(^rfect solution of the 
shellac in the alcohol before adding the 
other articles. To apply the slating, 
have the surface smooth and perfectly 
free from grease ; well shake the bottle 
containing the prepiration, and |)our 
out a small quantity only into a dish, 
and apply it with a new flat varnish 
brush as rapidly as possible, Keep the 
Iwttle well corked, and shako it up 
each time before pouring out the 
liquid. 

(3) Limpblack and flour of emery 
mixe<l with spirit varnish. No more 
lampblack and flour of emery should 
be used tlian are sufficient to give the 
required black abrading surface. The 
thinner the mixture the better. T^amp- 
black should first be ground with a 
small quantity of spirit varnish or 
alcohol to free it from lumps. The 
composition should be applied to the 
smoothly-planed surface of a board 
with a common paint-brush. Let it 
become thoroughly dry and hard before 
it is used, Rub it down with pumice 
if too rough. 

(4) ^ gal. shellac varnish, 5 oz. 
lampblack, 3 oz. powdered iron ore or 
emery ; if too thick, thin with alcohol. 
Give 3 coats of the composition, allow- 
ing each to dry before putting on the 
next ; the first may be of shellac and 
lampblack alone. 

(6) ^ lb. logwood and sufficient 
bo^ng water to cover it ; allow it to 
stand for twenty-four hours^ Strain, 
and allow the solution, filing, if 
possible, twice, allowing the boa^ to 
dry in the interval. Then dissolve 


J lb. of copperas in alwut 1 pint of 
Iwiling water, and apply it boiling, 
once or twice, according to the degree 
of blackness obtained. Before using 
it, rub it over well with rushes, straw, 
ferns, or shoemakers’ heel ball. It 
may be a little difficult to rub the 
chalk off at first, but after a fortnight’s 
use that will disappear. Use unpre- 
pared chalk, which writes well. 

(6) Heat J lb. lampblack on a flat 
piece of tin or iron on a fire till it 
Ijecomes red, take it off, and leave it 
until sufficiently cool, when it must 
be crushed with the blade of a knife 
on a flat lK)ard quite fine ; then get 

pint of spirits of turpentine, mix 

th together, and apply the mixture 
with a size brush. If the board is 
new, it would \>e w'ell to give it one 
or two coitts of lampblack — not burnt, 
but mixed with boiled oil — adding J lb. 
of patent driers. After the board is 
thoroughly dried, apply the burnt 
lampblack and turpentine. The pre- 
paration must be laid on quickly. 

(7) Dissolve 4 oz. shellac in 1 qt. 
alcohol ; add lampblack, 6 dr. ; ultra- 
marine blue, 1 dr. ; pumice stone, 
powdered, 3 oz. ; rotten-stone, pow- 
dered, 2 oz. Have the boanl dry and 
free from grease before painting it. 

(8) To make 1 gal. , take 10 oz. pulver- 
ised and sifted pumice, 6 oz, powdered 
rotten-stone, J lb. gootl lampblack, and 
alcohol enough from 1 gal. to form, with 
these, a thick paste, wliich must be well 
rubbed and ground tc^ther. Then 
dissolve 14 oz. shellac in the remainder 
of the gal. of alcohol by digestion and 
agitation, and finally mix this varnish 
and the paste together. It is applied 
to the b^rd with a brush, ctu^ ming 
taken to keep the paint well stirred, 
so that the pumice will not settle, 
Two coats are usually necessary. The 
first should be allowed to dry tho- 
roughly before the second is put on, 
the latter being applied so as not to 
disturb or rub off any portion of the 
first. 1 gal. of this paint will ordin- 
arily furnish two coats for 60 sq. yds, 
of blackboard. When the paint is to 
be put on plastered walls, the wall 
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should be previously coated with glue 
size — 1 lb. glue, 1 gal. water, enough 
lampblack to colour ; put on hot. 


Blackings and Leather 
Polishes. 

Most leather articles while in use 
require the periodical application of 
a preservative varnish to give them 
a finished appearance, and protect 
them from decay and surface wear. 
Such varnishes go by various names, 
but are most commonly known as 
“blacking, '’being, originally intended 
to give a black polish. Bilking is a 
pasty compound used especially on 
the "uppers” and the edges of the 
soles and heels of boots and shoes. 
There are numerous methods of manu- 
facturing this substance ; but in nearly 
all, the l^se is a black colouring matter, 
commonly bone charcoal, mixed with 
substances which acquire a gloss by 
friction, such as sugar and oil. The 
carbon employed should be in the form 
of a veiy deep, finely powdered black. 
Since it always contains lime carbonate 
and phosphate, it is treated with a 
mine^ acid in order to decompose 
these salts ; a mixture of sulphuric 
and hydrochloric acids is frequently 
used, the salts produced being lime 
acid j^hosphate, sulphate and chloride. 
The lime sulphate gives consistence to 
the pasty mass, and the two other 
scdts being deliquescent help to keep 
the leathw flexible. No more acid 
should be used than is sufficient to 
decompose these salts, or the leather 
will Im injured. It is probably to 
prevent this that some makers add a 
small quantify of alkali to the black- 
ing. Sometimes powdered gall-nuts, 
iron sulphate, indigo^ and Prussian 
blue are incorporated with the black- 
ing hi order to impart to it a good 
ocilottr. Fatfy or oUy matters are also 
.^ipethnes added in order to preserve 
iheifiixibility of the leather, and to 
ihsutralise anv excess of acid which 


may remain. The consistence of dif- 
ferent blackings varies widely. 

Liquid Boot Polishes. -- (1) 
The well-known liquid blacking of Day 
and Martin is composed in the follow- 
ing manner. Very finely ground animal 
charcoal, or bone-black, is mixed with 
sperm oil till the two are thoroughly 
commingled. Raw sugar or treacle, 
mixed with a small portion of vinegar, 
is then added to the mass. Next 
a small measure of dilute sulphuric 
acid is introduced, which by convert- 
ing into sulphate a large proportion of 
the lime contained in tlie animal char- 
coal, thickens the mixture into the 
required pasty consistence. When all 
effervescence has subsided, but while 
the compound is still vrarm, vinegar is 
poured in until the mass is sufficiently 
thinned ; then it is ready to be bottled 
for the market. 

(2) Animal charcoal, 6 oz. ; treacle 
4 oz. ; sweet oil, f oz. ; triturate until 
the oil is thoroughly incorporated, then 
stir in gradually | pint each vinegar 
and beer lees. 

(3) Animal charcoal, 1 lb. ; sperm 
oil, 2 oz. ; beer and vinegar, each 1 pint, 
or sour beer, 1 qt. 

(4) Bryant and James's indiarubber 
blinking. Indiarubber in very fine 
shreads, 18 oz. ; hut rapeseed oil, 
9 lb. (1 gal.) ; animal charcoal in fine 
powder, 60 lb. ; treacle, 45 lb. ; gum 
arabic, 1 lb., previously dissolved in 
vinegar, No. 24 strength, 20 gal. The 
mixture is triturated in a colour-mill 
until perfectly smooth, then placed in 
a Wooden vessel, and sulphuric acid is 
adde^ in small successive quantities 
aq^4paling altogether to 12 lb. 

is itirred for ^ hour daily for 14 days, 
then 3 lb. of finely-ground ^m aramo 
are added, and the stirring is repeated 
for an additional 14 days, when the 
blacking will be ready for use. . 

(6) A good liquid polish is made by 
mixing together 4 oz. of gum aralnc ; 
Ij^ oz. of treacle or coarse moist sugar ; 
I pint of ^pod black ink ; 2 oz. of Ztrcmg 
vinegar oz. of rectified spirit of 
wine ; and 1 oz. of sweet oil. Dissolve 
the gum in the ink, add the oil, ^ 
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shake together until they are thoroughly 
mixed. Then add the vinegar, and, 
lastly the spirit. Keep in a tightly 
corked bottle. 

(6) Acmd blacking. To 1 gal. recti- 
fied spirit is added 21 dr. blue aniline, 
and 31 dr. Bismarck brown aniline, 
the solution of the two last being ef- 
fected by agitation for 8-12 hours. 
After the solution is completed, the 
mass is allowed to settle, and the 
liquid portion is drawn otf by spigots 
abave the sediment, and filtered if 
necessary. The alcohol is placed in 
the apparatus first, then the colours, 
and the mixture agitated every hour 
for a space of 10-15 minutes. Of this 
liquid, \ gal. is added to 1 gal. rectified 
spirit, and in this are dissolved 11 oz. 
camphor, 16 oz. Venice turpentine, 
36 oz. shellac. To 1 (jt. benzine, add 
3^ fl. oz. castor-oil, and 1^ fl. oz. lulled 
linseed-oil. The two solutions are then 
united by agitation, but should not 
be allow^ to stand over 2 days in any 
vessel of iron or zinc, as in the pre- 
sence of the gums the colours will be 
decomposed by contact with zinc in 
8 days, and with iron in 18-24 days. 

(7) A quantity of ordinary starch is 
dissolved in hot water, and while still 
hot, oil or wax is add^ ; the mixture 
is stirred and allowed to cool. When 
cold, a small quantity of iodine is added 
to give a bluish-black colour. To 1 gal. 
of this are added 8 oz. of a solution of 
iron perchloride or other per salt, a 
small quantity of gallic or tannic acid 
(or both), and sometimes about 2 dr. of 
oil of cloves with 8 oz. glycerine. The 
whole is thoroughly stirred. ^ 

(8) Nicolet, of Lyons, prepIBpJboot 
blacking by dissolving 150 parts wax 
and 15 of tallow in a mixture of 200 of 
linseed-oil, 20 of litliarge, and 100 of 
molasses, at a temperature of 230° to 
250° F. (110° to 120° C.). After this, 
103 parts lampblack are added, and 
when cold it is diluted with 280 of 
spmts of turpentine, and finally is 
mixed with a solution of 5 of gum lac 
and 2 of aniline violet in 3{I^of alcohol. 

(9) Hein, in Kaufering, 'makes an- 
other kind of shoe blacking by melting 


90 parts beeswax or ceresine, 30 of 
spermaceti, and 350 of spirits of tur- 
pentine, with 20 of asphalt varnish, 
and adds 10 of borax, 20 of lampblack, 
10 of Prussian blue, and 5 of nitro- 
benzol. 

(10) Brunner uses 10 parts bone- 
black, 10 of glucose sjH'up, 6 of sul- 
phuric acid, 20 of train oil, 4 of water, 
and 2 of soda carbonate. The bone- 
black and glucose are stirred with the 
acid in a porcelain vessel until the 
whole mass is homogeneous and has a 
shining black surface when at rest. 
The so^ is dissolved in a little water, 
and boiled with the oil under constant 
stirring until it forms a thick liquid ; 
then the other mixture is stirred into 
it. By varying the proportions of 
these two mixtures, the blacking is 
made tliinner and softer, or harfer 
and firmer. The substances sold as 
French polish are mostly composed of 
these ingredients. In this and all 
other kinds of shoe blacking made 
with bone-black and sulphuric acid, 
the precaution must be observed of 
stirring rapidly and evenly after the 
acid is added, otherwise lumps will be 
formed that are difficult to crush, and 
the blacking will have a granular 
condition that should not exist. Good 
shoe blacking must always remain 
soft, and show a smooth uniform sur- 
face when applied to the leather. 

(11) A good liquid blacking may be 
prepwed by mixing 3 lb. lampblack 
with 1 qt. stale beer, and ^ pint sweet 
oil, adding thereto 1 oz. treacle, | oz. 
green copperas, and ^ oz. logwcwd ex- 
tract. Tliis furnishes a blac^g which 
polishes easily and well. 

(12) Cheap andgood shoe blacking. — 
To 1 lb. b^t ivory black add 1 lb. 
treacle, 8 tablespopnsfuls sweet oil, dis- 
solve 1 oz. gum arabic in 2 qt. vinegar, 
with J lb. vitriol (sulphuric acid). 

(13) Guttapercha. — To 80 parts 
c^rup, oontuned in a boiler, add 9 of 
lampblack and 1^ of finest bone-bladk, 
and mix the whole intimately together. 
Heat 1^ part guttapercha, cut into 
small pieces, in a kettle over a cocd- 
fire, until it is nearly all melted, add 
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to it ffradually, under constant stir- 
ring, 2J [Mkrts olive-oil, and when the 
guttapercha is all dissolved, ^ part 
stearin. Pour the latter mixture, 
while still warm, very slowly and 
gradually into the fost-mentioned 
mixture, and when the whole has 
been thoroughly incorporated, add a 
solution of 2Y^jy part gum Senegal in 6 
of water, likewise stirring. Finally, 
the product may be aromatisevl by the 
addition of part rosemary or lav- 
ender oils. This blacking produces a 
fine gloss of a deep black. It is not 
injurious to leather. 

(14) Take ivory- or bone-black, any 
quantity, and to every pound put oz. 
measure of sulphuric acid, and well 
triturate it. It will become damp, like 
snuif. Next add cod oil, 2oz. to the lb. 
If to be liquid, add treacle, 3 oz. to the 
lb., and small beer to mix, or stale beer 
if for paste, enough to make up into a 
paste. Foots-sugar is preferable to 
treacle, and a better black is got by 
adding \ oz. to the lb. of Prussian 
blue. It is improved if laid up light 
for a day or two after the first manipu- 
lation, and again after the second, as 
a decomposition takes place. 

(15) A fine, brilliant, elastic dressing 
for leather can be made as follows : 
To 3 lb. of boiling water add, with 
continual stirring, } lb. white wax, 

1 oz. transparent glue, 2 oz. gum sene- 
gal, ^ oz. white soap, and 2 oz. brown 
candy. Finally, add 2| oz. alcohol, 
and, after the whole is cooled, 3 oz. 
fine Frankfort black. The dressing is 
tk^y applied to the leather with a 
Mft ^ush, and after it is dried it is 
Tubbed with a piece of fine pumice and 
polished with a stiff brush. 

(10) 7 lb. each ivory black and 
treacle, well mixed with 2 qt. boiling 
water ; add 2 lb. 10 oz. vitriol, and 
? the previously thin liquid will b^me 
quite thick. After the effervescence 
wi ceaeed, add 1 pint of any common 
iU-s^fiihioil is the best. If you want 
' add stale beer or vinegar. 

* "(17} tTseful blacking for leather may 
: Dissolve 11- lb. of green 
5 lb. tartaric acid in 9 gal. 


water. After the settling, draw off 
the clear liquid ; then boil 16 lb. log- 
wood with about 18 gal, water, and 
11 gal. of the fluid. Let the Iwiled 
mixture stand for about 8 days, pour 
it off from the sediment, dissolve in it 
2 lb. grape sugar, and mix this liquid 
with the green vitriol solution. The 
blacking obtained may be made 
still brighter by mixing the logwood 
decoction with 4 lb. aniline black-blue 
lief ore the addition of the vitriol. The 
application of the blacking is very 
simple. The leather is first well- 
brushed with a solution of soda, or 
still better with a spirit of sal- 
ammoniac, in 25 times as much 
water, to get rid of the grease. The 
blacking is then applied with the pro- 
per brush for the purpose. 

(18) Finishing black. — Mix together 
J oz. each gelatine and indigo,'! oz. 
logwootl extract, 2 oz. crown soap, 8 oz. 
softened glue, and 1 qt. vinegar ; heat 
the whole over a slow fire, an<i stir 
until thoroughly mixed. Apply with 
a soft brush, and polish with a woollen 
cloth. 

(19) Mix a quantity of bone-black 
with equal parts of neat’s-foot oil and 
brown sugar, in proportions to produce 
a thick paste ; then with vinegar and 
sulphuric acid in proportions of 3 jiarts 
of the former to 1 of the latter. 

(20) Melt 2 lb. wax, and add J lb. 
wash^ and well-dried litliarge by 
screening it through a tine sieve ; then 
add 0 oz. ivory black, and stir until 
cool, but not cold ; add enough tur- 
pentine to reduce it to a thin paste, 
after which add a little birch or other 
essential oil to prevent it from souring. 

(21) A liquid black is made by mix- 
ing 3 oz. ivory blaci with 1 tablespoon- 
ful citric acid, 2 oz, brown sugar, and 
a sn^Il quantity of vinegar, aEsrward 
adding 1 oz. each sulphunc and muri- 
atic acids ; mix the whole together, 
and add a sufficient quantity of vine- 
gar to make 1 pint in all. 

(22) Vinemw, 2 pints ; soft water, 

1 pint ; glue (fine), 4 oz. ; logwood 
chips, 8 oz. ; powdered indigo, 2 dr. ; 
potash bichromate, 4 dr. ; gum tragat ^ 
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canth, 4 dr. ; glycerine, 4 oz. Boil^ 
strain, and l^ottle. 

(23) A German journal gives the 
following : Mix 200 parts shellac with 
1000 of spirit (95 per cent.) in a well- 
stoppere(l bottle. Keep in a warm 
place for 2-3 days, shaking fre(iuently. 
Separately dissolve 26 parts Marseilles 
soap in 375 of warmed sjurit (25 per 
cent.), and to the solution add 40 of 
glycerine. Shake well and mix with 
the shellac solution. To the mixture 
add 5 parts nigrosin dissolved in 125 
of spirit. Well close the vessel and 
sliake energetically, and then leave the 
mixture in a warm place for a fort- 
night. 

(24) Ivory black, 6 lb. ; treacle, 4 lb. ; 
gum arabic (dissolved m hot water), 
2 oz. ; vinegar, 2 gal. ; sulphuric acid, 

lb. ; indiarublwr dissolved in about 
1 pint of oil, 2 oz. Mix well together. 
This blacking may be applied by means 
of a brush, or a small sponge attached 
to a piece of twisted wii'e, 

(25) Boot TopLujuid. — Oxalic acid, 
1 oz. ; white vitriol, 1 oz. ; water, 30 
oz. Dissolve, and apply with a sponge 
to the leather, which should have been 
previously washed w’ith water ; then 
wash the composition otf with water, 
and dry. Tins liquid is pt)isonou8. 

(26) A waterproof bkicking, w'hich 
will give a fine polish without rubbing, 
and will not injure the leather : 18 
parts beeswax, 6 spermaceti, 66 tur- 
pentine oil, 5 asphalt varnish, 1 pow- 
dered borax, 5 vine twig (Frankfort) 
black, 2 Prussian blue, 1 nitrolenzol. 
Melt the wax, add powdered borax, 
and stir till a kind of jelly lias formed. 
In another pan melt the spermaceti, 
add the asphalt varnish, previously 
mixed with the turpentine oil, stir 
well, and add to the wax. Lastly add 
the colour previously rubbed smooth 
with a little of the mass. The nitro- 
benzol gives fragrance. 

Paste Black^gs. — ^Most of the 
latest recipes for paste blackings, as 
put up in fancy tins, have ood-liver 
oB as a chief ingredient, heace their 
higher cost than the ordinaiy paste 
blackings put up in paper. 


(1) Mix 10 lb. of bone-black with 
2J lb. sulphuric acid, »idd 2 pints of 
C(^-liver oil, then 2 lb. of treacle, and 
2^ oz. of finely powdered Prussian blue. 
Mix well together and reduce the stiff- 
ness, if necessary, with stale beer. 

(2) 1 lb. beeswax melted in an 
earthenware jar. Stir in \ lb. ivory 
black, 2 oz. Prussian blue (ground in 
oil), and 2 oz. oil of turpentine. Lastly 
ad<l ^ oz. of copal varnish. This is 
applied with a brush, and polished 
wdth a cloth or velvet pad. 

(3) Biyant and James’s indiarubber 
blacking (see Liquid boot polishes 

(4) ) may be made in a solid form 
by reducing the proportion of vinegar 
from 20 gal. to 12. The compound 
then only requires stirring for about 
6 or 7 days in ortler to prepare it for 
use, and it may be liquefied by subse- 
quent addition of vinegar. 

(4) Dr. Artus manufactures blacking 
from tile following materials : Lamp- 
black, 3 or 4 lb. ; animal charcoal, 
J lb. ; are well mixed with glycerine 
and treacle, 5 lb. Meanwhile gutta- 
percha, 2 ^ oz., is cautiously fused in 
an iron or copper saucepan, and to it 
is added olive-oil, 10 oz., with con- 
tinual stining, and afterwards stearine, 
1 oz. The w'arm mass is added to the 
former mixture, and then a solution 
of 6 oz. gum Senegal, in IJ lb. water, 
and 1 dr. each of ixisemary and laven- 
der oils may be added. For use it is 
diluted with 3-4 parts of water, and 
temls to keep the leather soft, and 
render it more durable. 

(5) All ordinary paste blackings re- 
quire to be niix^ with some Hquid 
before application, causing considerable 
waste. It is claimed for tlie subjoined 
method of preparation, that by its 
means the blacking is rendered of such 
a condition that when merely dipped in 
water or other solvents the required 
quantity can be rubbed on to the 
article to be blacked without the c^e 
crumbling or breaking up. The in- 
gredients of the blacking are those in 
ordinary use, but it is taught to the 
required consistence by combination 
with Russian tallow, in the proportion 
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of 3 per cent., and casting the mass 
into the desired forma. These may be 
cylindrical, etc. , and may be enclosed 
in covers of cardboard, tinfoil, etc. , in 
which the blacking can slide, so that 
when one end is pushed out for use, 
the remainder acts as a handle. The 
exposed end, when damped by immer- 
sion or otherwise, can Ije rubbed on 
the article without crumbling. The 1 
ivory black (animal charcoal) which has 
been used in the preparation of white 
parafl&n, according to Letchford and 
Nation’s patent, may be conveniently 
used for meiking blacking. 

(6) The addition of sulphuric acid 
to animal charcoal and sugar produces 
lime sulphate and a soluble acid lime 
phosphate, which makes a tenacious 
paste. Thus : Animal charcoal, 8 parts ; 
molasses, 4 ; hydrochloric acid, 1 ; sul- 
phuric acid, 2. These are well mixed. 
A liquid blacking may be produced 
from this by the addition of the 
necessary proportion of water. 

(7) To 1 lb. animal charcoal add 
4 oz. commercial sulphuric acid ; work 
them well together, and when the acid 
has done its duty upon the charcoal 
add 4 oa. fish or colza oil ; stir the 
mixture till the oil is thoroughly in- 
corporated, then pour in gradually a I 
strong solution of washing soda or | 
other suitable alkali, and continue 
the stirring till ebullition ceases, or the 
acid is neutralised. Next add about 
8 oz. treacle, and then pour in a solu- 
tion of gelatine and glycerine, in quan- 
tity about 2 qt. if liquid blacking is 
required, but less will suffice to pro- 
duce paste. The solution of glycerine 
and gelatine is made by dissolving the 
best size in hot water, in the propor- 
tion of 4 parts water to 1 of size, and 
then adding to every qt. of the liquid 

oz. glycerine. The addition of the 
glycerine and gelatine preparation 
gives great brillianoy, depth of colour, 
and permanency to the blacking when 
leader, and at the same 
tupe makes it damp-proof ; besides 
yidch the alkali has the effect of 
J^std^iMliising the sulphuric acid em- 
' |dt^«d,oand thus prevents the injurious 


action of that acid on the leather, as 
in the case of most ordinary blackings. 

(8) A leather varnish or polish is 
prepared by Gunther, of Berlin, by 
mixing a filtered solution of 80 parts 
shellac in 15 of alcohol, with 3 of 
wax, 2 of castor oil, and a sufficient 

I quantity of pigment. The mixture is 

I evaporated in vacuo to a syrup. The 
varnish is apfilied to the leather with 
a brush moistened with alcohol or 
witjh » colourless alcoholic varnish. 

(9) Soften 2 lb. good glue, and melt 
it in an ordinary glue kettle ; then dis- 
solve 2 lb. Castile sotq) in warm water 
and pour it into the glue ; stir until 
well mixed, and add ^ lb. yellow wax 
cut into small pieces ; stir well until 
the wax is melted, then add ^ pint 
neat’s-foot oil and enough lampblack 
to give the desired colour. When 
thoroughly mixed, it is ready for use. 

(10) Waterproof. — Melt together 
4 oz. black rosin and 6 oz. b^swax 
over a slow fire ; when thoroughly dis- 
solved, add 1 oz. lampblack and J lb. 
finely powdered Prussian blue ; stir 
the mixture well, and add sufficient tur- 
pentine to make a tliin paste. Apply 
with a cloth and polish with a brush. 

(11) Mix bone-black in 
I its weight of molasses, and ^ its 
weight of olive -oil, to which add J its 

; weight of hydroclxloric acid and J its 
weight of strong sulphuric acid, with 
a sufficient quantity of water to pro- 
duce a paste. 

(12) Molasses, 1 lb. ; ivory black, 
1| lb. ; sweet oil, 2 lb. Rub together 
in a Wedgwood mortar till all the 
ingredients form a perfectly smooth 
homogeneous mixture ; then add a 
little lemon juice or strong vin^r — 
say the juice of one lemon, or about a 
winegla^ul of strong vinegar — and 
thoroughly incorporate, with just 

I enough water added slowly to gain 
the required consistency. 

(13) Ivoiy black, 2 lb. ; molasses, 
1 lb. ; olive-oil, J lb, ; oil of vitriol, 
^ lb. Add water to gain required oon- 
siatency. • 

(14) Take 1 part ivory black i of 
melted tallow, and work up well 
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mortar. Incorporate with this paste 
^ part treacle, j of sulphuric acid, and 

1 of spirits of salt. Tins will form an 
excellent paste blacking. 

Dress Boots. — The following 
compositions are prepared : (1) Gum 
arable, 8 oz. ; molasses, 2 oz. ; ink, 
^ pint ; vinegar, 2 oz. ; spirit of wine, 

2 oz. Dissolve the gum and molasses 
in the ink and vinegar, strain, and 
then add the spirit of wine. 

(2) Mix together the whites of 2 
^gs, 1 teaspoonful spirits of wine, 
1 oz. sugar, and as much finely pul- 
verised ivory black as may be required 
to produce the necessary shade of 
black. Apply with a sponge, and 
polish with a piece of silk. 

(3) Mix together ^ lb. each ivory 
blatck, purified lampblack, and pul- 
verised indigo, 3 oz. dissolved gum 
arabic, 4 oz. brown sugar, and | oz. 
glue dissolved in 1 pint water ; heat 
the whole to a boil over a slow fire, 
then remove, stir until cold, and roll 
into balls. 

Polish for Glacd Kid Boots. 

Take 20 oz. of methylated spirits and 
dissolve in it 3 oz. of pale gum sand- 
arach. It will require frequent shak- 
ing to dissolve the gum. Add ivory 
black and just a little glycerine. The 
latter aids in keeping the polish. 

Brown Boot Polish.— (1) } lb. 
turpentine, 5 oz. white wax, ^ lb. 
water. Boil the wax in the water 
and add a good pinch of potassium 
carbonate. Stir till nearly cold, then 
add the turpentine (away from the 
fire). This is applied with a brush 
or sponge, and polished with a velvet 
pad. (2) Put J lb. pearlash in a little 
water to boil and scrape into it 2 lb. 
beeswax and 1 lb. good yellow soap. 
Let the whole boil until all is dissolved. 
Stir well until the mixture is of even 
consistence and allow it to cool a little. 
Next mix in 4 lb. of turpentine, and, 
lastly, J lb. methylated spirits. Water 
can be added, if required, to make a 
cream. The cream is applied to the 
leather, dry polished with* brush, and 
then finished with a cloth. 

(3) Brazyian wax 8 nz., crude gly- 


cerine 14 oz., hard white curd soap 
6 lb. , Bismarck brown 4 oz. , turpentine 

3 pints, water \ gal. Shred the wax 
and soap and dissolve in the turpentine 
and water (on a water bath, not directly 
on the fire), stir in the other ingredi- 
ents. 

(4) } lb. yellow wax, finely shredded, 
turpentine 1 pint. Dissolve the wax in 
the turpentine over a water bath. Dis- 
solve ^ lb. hard white soap in a pint of 
boiling water. Mix the two solutions 
while they are hot, then add a little 
oxalic acid and liquid annatto. 

(5) A white paste for brown or light 
coloured leather boots. Obtain a wlute 
glazing ball from a shoemaker (cost Jd.) 
and soften this down in turpentine. 
Add I lb. best white - wax, broken 
small, and let the turpentine be sufiK- 
cient to just cover the two. These 
ingredients should be in an earthen- 
ware jar, Place the jar on the hob, 
well away from the fire, and, when all 
are melted, mix well and the paste is 
ready for use. 

Wax Boot-Polish. — (1) Beeswax 
2 oz., beef suet 4 oz., rosin 1 oz., 
neat’s-foot oil 2 oz., lampblack 1 oz. ; 
melt together. (2) Yellow wax 8 oz., 
turpentine 12 oz., powdered indigo 

4 (h., drop black 2 oz., paste Prus- 
sian blue 1 oz., oil cassia 2 dr. 
Melt the wax in a water-bath by aid 
of heat, and add to it 8 oz. of the 
turpentine. Put the other ingredients 
into an old mortar, and rub with the 
remaining 4 oz. into a smooth paste ; 
add to this the wax solution, and stir 
until it tluckens. Apply a small quan- 
tity with a stiff brush, and polish with 
a soft brush. (3) Gaimuba wax 12 oz., 
d^olve by gentle heat in 2| pints of 
turpentine; add 3 oz. of vegetable 
black ; mix well, and add | oz. soap, 
dissolved in 8 oz. water. Mix tho- 
roughly, and use as usual. 

To Black Tan Boots and 
leave a Glossy Polish.— (1) Dis- 
solve about two tablespoot^uls of 
washing soda in warm wateo', and 
apply this to the leather with a piece 
of fiannel. Allow this to diy then 
apply cobbler’s ink with a hard, brush, 
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allowing this also to dry well into the 
leather. The boots wiU then be ready 
to clean, and will be found to have 
a fine glossy appearance, which will 
remain as long as the boots last. (2) 
Get a fairly large potato, cut ipto two 
or three pieces, and thoroughly rub 
juice of same into Ixwts. When per- 
fectly dry, the boots will be found to 
take the blacking excellently, and pro- 
duce a lasting polish. 

Dubbin. — (1) Get 5 lb. best tallow, 
1 lb. best beeswax, cut up small, and 
let melt slowly. When thoroughly 
melted, add a good tablespoonful of 
Norway tar. AUow to cool, and when 
wanted, cut a bit out, and melt and 
rub well into the boots. It keeps the 
leather soft and pliable, and keeps out 
all wet. (2) Camauba wax 2^ lb., 
black rosin 4^ lb. , vegetable black 1 lb. , 
neat’s-foot oil, t^ow oil, and linseed- 
oil, 1 gallon of each. The foregoing 
soften and preserve the leather as well 
as making the boots waterproof. (3) 
Brown, liquid. Carnauba wax 4 lb., 
pale rosin 8f lb., phosphine substitute 
I oz., lins^-oil gal., tallow oil 
1 gal., neat’s-foot oil 1 gal. Slu«d the 
wax and crush the rosin fine. Boil 
these in the oils. Lastly add the 
phosphine colouring matter. 

Harness Blacking is not made 
in the same way as boot blacking. The 
following are some of the methods 
of preparing .the former kind : — 

(1) Glue or gelatine, 4 oz. ; gum 
arabic, 3 oz. ; water, f pint. Dissolve 
hy heat, and add of treacle, 7 oz. ; 
^ely powdered animal charcoal, 5 oz. ; 
imd then gently evaporate until the 
compound is of the proper consistence 
wh^ cold, stirring all the time. It 
must be kept corked. 

(2) Mutton suet, 2 oz. ; beeswax, 
6 oz. ; melt them, and add sugar candy, 
6 oz. ; soft soap, 2 oz. ; lampblack, 

Qg. ; finely powdered indigo, ^ oz. 
Afbsn thoroughly intermixed, a^ oil 
.tt^temtine, I pint. 

' ^ Beeswax, I lb. ; animal charcoal, 
blue, l.oz.,; ground in 
2 oz. ; oil of turpentine, 
8 es. ; co^ varnish, 1 oz. Mix them 


1 well, and form the mass into cakes 
while it is still warm. 

(4) Add to No. 3, while still warm, 
soft soap, 4 oz. ; oil of turpentine, 
6 oz. ; put into pots or tins while warm. 

(5) Isinglass, J oz. ; finely powdered 
indigo, ^ oz. ; soft soap, 4 oz. ; glue, 

j 5 oz. ; logwood, 4 oz. ; vinegar, 2 pints ; 
ground animal charcoal, | oz. ; bees- 
wax, 1 oz. Infuse the logwood in the 
vinegar for some time with gentle heat, 
and when the colour is thoroughly ex- 
tracted strain it, and add the other 
ingredients. BoU till the glue is dis- 
solved, then store in stoneware or glass 
jare. Said to be very useful for army 
harness. 

(6) Melt 4 oz. mutton suet with 
12 oz. beeswax, 12 oz. sugar candy, 
4 oz. soft soap dissolved in water, and 

2 oz. finely powdered indigo. When 
melted and well mixed, add ^ pint tur- 
pentine. Lay it on with a sponge, and 
polish with a brush. A good blacking 
for working harness, which should be 
cleaned and polished with it at least 
once a week. 

(7) 3 sticks black sealing-wax dis- 
solve in I pint alcohol, and applied 
with a sponge, or lac dissolve in 
alcohol, and coloured with lampblack, 
answers the same purpose. This is in- 
tended for carriage harness ; it is quick 
drying, and hard and liable to crack the 
leather, so should be applied as seldom 
as possible. 

(8) A good blacking consists of : 
Hc^s’ lard, 4 oz. ; neat’s-foot oil, 16 oz. ; 
yellow wax, 4 oz. ; animal charcoal, 
20 oz. ; brown sugar, 16 oz. ; water, 
16 oz. Heat the whole to boiling, then 
stir it until it becomes cool enough for 
handling, and roll it into baUs about 
2 in. in diameter. 

(9) Soften 2 lb. glue in 1 pint water J 
disk>lve 2 lb. soap (Castile is the best, 
but dearest) in 1 pint warm water ; 
after the glue has become thoroughly 
soaked, cook it in a glue-pot, and then 
turn it into a larger pot ; place ti^ 
over a stroqg fire, and pour in the soap 
water, slowy stirring till all is wefi 
mixed ; then add ^ lb. yellow wax out 
into slices ; let the mass boil till thd ' 
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wax melts, then add ^ pint neat’s-foot 
oil and sufiicient lampblack to impart 
a colour ; let it boil a few minutes and 
it will be fit for use. 

(10) When harness has become soiled 
it can be restored by the use of the 
following French blacking : Stearine, 
4^ lb. ; turpentine, t>| lb. ; animal 
charcoal, 3 oz. The stearine is first 
beaten into thin sheets with a mallet, 
then mixed with the turpentine, and 
heated in a water bath, during which 
time it must l)e stirred continually. 
The colouring matter is added when 
the mass has become thoroughly 
heated. It is thrown into another 
pot, and stirred until cool and thick ; 
if not stirred, it will crystallise, and 
the parts will separate. When used, 
it will require warming ; it should be 
rubbed on the leather with a cloth, 
using very little at a time, and making 
a very thin coat. When partially dry, 
it is rubl)ed with a silk cloth, and will 
then give a polish equal to that of 
newly varnished leather, without in- 
juring it in any way. 

(11) 2 oz. shellac, 3 pints alcohol, 
14^ pints fish oil, 19 pints West Vir- 
ginia oil, 1 lb. lampblack, 1 pint spirits 
of turpentine, 9 pints coal oil ; the two 
first are combined, then the third is 
added, and all the others are well mixed. 

(12) Heat together over a slow fire, 

2 oz. white wax and 3 oz. turpentine ; 
when the wax is dissolved, add 1 oz. 
ivory black and 1 dr. indigo, thoroughly 
pulverised and mixed ; stir the mixture 
until cold. Apply with a cloth, and 
polish with a shoe-brush. 

(13) An excellent oil for farm and 
team harness is made of beef tallow 
and neat's-foot oil as follows : Melt 

3 lb. pure tallow, but do not heat it 
up to a boil ; then pour in gradually 
1 lb. neat’s-foot oU, and stir until the 
mass is cold ; if properly stirred, the 
two articles vrill become thoroughly 
amalgamated, and the grease will be 
smooth and soft; if not weU stirred, 
^ tallow will granulate, and show 

white specks when colm The 
- addition of a little bone-black will im- 
, prove this oil for general use. 


(14) Melt together 8 oz. beef suet, 
2 oz. neat’s-foot oil, 2 oz. white wax, 
and 2 oz. pulverised gum arabic ; add 

1 gill of turpentine, and sufficient bone- 
black to give the whole a good colour ; 
stir until thoroughly mixed, remove 
from the fire, continue to stir until 
cold, then roll into balls. To apply, 
warm the ball, rub it on the leather, 
and polish with a woollen cloth. 

(15) English ball blacking for har- 
ness is composed of 1 oz. lard, 1 oz. 
beeswax, 8 oz. ivory black, 8 oz. sugar, 
4 oz. linseed-oil, and 2 or 3 oz. water. 

(16) Another kind is made of 2 oz. 
hogs’ lard, 8 oz. best neat’s-foot oil, 

2 oz. beeswax, 10 oz. ivoiy black, and 
8 oz. water. Heat the whole to a boil, 
remove from the fire, stir until suffi- 
ciently cool, and form into balls about 
2 in. in diameter. 

(17) A third description is made of 
2 oz. each ivory black, copperas, and 
neat's-foot oil, 4 oz. brown sugar, 4 oz. 
soft water, and 1 oz. gum tragacanth ; 
boil until the water has evaporated, 
stir until cold, then roll into balls or 
mould into cakes. 

(1 8) A fourth is made of ^ lb. bees- 
wax, 4 oz. ivory black, 2 oz. Prussian 
blue, 2 oz. spirits of turpentine, and 

1 oz. copal varnish ; melt the wax, stir 
in the other ingredients, and, when 
.cool, roll into balls. 

(19) Still another famous harness 
and saddlery blacking is made of | oz. 
isinglass, \ oz. indigo, 4 oz. logwood, 

2 oz. soft soap, 4 oz. glue, and 1 pint 
vin^ar ; the whole is warmed, mixed, 
strained, allowed to cool, and is then 
ready for use. 

(20) Mix 1 oz. indigo, 1 lb. extract 
of logwood, 1 oz. softened glue, and 
8 oz. crown soap (common soft soap 
can be used if the other cannot be had) 
in 2 qt. vinegar ; place the mass over 
a slow fire, and stir until thoroughly 
mixed. Apply with a soft brush, and 
use a harder one for polishing. 

(21) Restoring Leather - covered 
Moimtings. — Melt 3 parts white wax, 
then add 1 of gum copal, dissolved in 
linseed-oil, and 1 of ivory black , allow 

. the mass to boil for 5 minutes, remove 
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it from the fire, stir until cold, and 
roll up into balls. 

(22) Another : to 1} lb. lampblack 
add 1 gal. pure neat’s-foot oil, and 1 qt. 
vinegar black ; allow it to stand 24 
hours, and it will be ready for use. 

(23) Crown Soap Black. — Dissolve, 
over a slow fire, 1 lb. beeswax, 1 lb. 
crown soap, 3 oz. indigo, 4 oz. ivory 
black, and ^ pint oil of turpentine ; as 
soon as dissolved, remove from the fire, 
and stir until cold. 

(24) Take 6 oz. turpentine, 3 oz. 
boMwax, oz. ivory black, ^ oz. 
indigo blue, ^ oz. ink. Cut the bees- 
wax fine, pour the turpentine on it, 
let it stond covered 6 or 6 hours, 
and mix well together; to be kept 
covered. 

(25) Digest 12 parts shellac, 5 white 
turpentine, 2 gum sandarach, 1 lamp- 
black, with 4 of spirits of turpentine, 
and 96 of alcohol. 

(26) For Brown Harness . — The fol- 
lowing two recipes have been used by 
the writer for a long period and will 
be found economical and satisfactory. 
Take 3 lb. of beeswax, 1 lb. of lard, 
J lb. of neat’s-foot oil, 1 lb. of turpen- 
tine, and sufficient dragon’s-blood to 
colour to the shade desii^. Melt the 
wax and the lard together, add the oil, 
and stir well ; allow to cool, then mix 
in the turpentine. Before the mixture 
cools too much add the colouring mat- 
ter, stirring well in. Apply the polish 
to the leather, brush well, and finish 
with a linen rag. 

(27) To make a cream for brown 
leather, procure 2 lb. of l^st beeswax, 
^ lb. of pearlash, 1 lb, of best yellow 
soap, 6 lb. of water, 4 lb. of turpentine, 
and I lb. of methylated spirit. Put the 
pearlash into the water and place over 
a fire to boil, and into this scrape the 
wax and soap ; let the mixture again 
boil till thoroughly amalgamated, stir 
well until homogeneous. Allow to 
eool down somewhat, then add the 
impentine, and lastly the spirit ; mix 
all well together and thin with water 
ff necessajy. Rub the cream on the 
1 leat| 3 ieif^, dry polish with a brush, and 
4msh with n^. Both the above are 


good nourishing applications, as well as 
good polishers. 

(28) For Russet Leather . — Mix to- 
gether 1 part palm oil and 3 ptu-ts 
common soap, and heat up to 100° F. ; 
then add 4 parts oleic acid, and 

of tanning solution, containing at 
least of tannic acid (all parts by 
weight), and stir until cold. This is 
recommended as a valuable grease for 
russet leather, and as a preventative of 
gumming. 

(29) Cordova Wax.— Mix together 
1 J pint red acid (chromic), 1 pint beer, 
1 gill thick glue, 2 oz. ivory black, and 
1 dr. indigo ; boil for } hour and apply 
with a sponge. 

Liquid bilking is usually filled into 
bottles closed by corks. Paste black- 
ing is now more often put up in flat 
tins, though there is still a large de- 
mand for the ccHnmoner qualities 
wrapped in waterproof paper. The 
lattw is generally prepaid by steep- 
ing the paper first in boiled linseed-oil, 
presmng, then lianging up to dry for 
18 hours to a week. The following is 
an improved way of making a water- 
proof paperof superior quality, thinner, 
but equally strong, and capable of dry- 
ing in less than a minute. The paper 
is steeped in a melted or fluid com- 
position, consisting of paraffin wax, or 
hard tallow, in combination with crude 
or other turpentine, in the proportions 
of two to one. It is then immediately 
pressed, and the surplus composition 
is removed by passing it between rollers 
heated by steam. By using paper in 
endless sheets, the whole process mi^t 
be made continuous, the paper bwog 
finished for use or storing by the time 
it leaves the rollers. 

It is obvious that the manufacture 
of blacking requires neither skill nor 
capital. It may be conducted on al- 
most any scale according to the demand. 
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Bleaching. 

(See also Cleansinq. There will also 
be found many other bleaching 
recipes embodied in the description 
of processes releHing to the manu- 
fecture or preparation of various 
materials and substances. Linseed- 
oil and varnish may be mentioned 
as examples. For these see Index.) 
Bleaching may be described as the 
art of whitening or decolorising sub- 
stances. The following are subjects 
not dealt with in other parts of this 
work : — 

Albumen. — Leon Maret is the 
inventor of a curious process of bleach- 
ing blood-albumen by the electric light. 
By a long exposure to this, the colour- 
ing matter of the albumen is said to be 
destroyed gradually, until a product 
is obtained which is almost as white as 
^-albumen. The usual process for 
obtaining blood-albumen is followed, 
and when the albumen is separated 
from the blood, it is exposed to the 
electric light, either while still in the 
liquid state or when dried. By means 
of lenses, or reflectors, the light is 
projected from the lamps on the albu- 
men. If the latter is in the liquid 
state, the exposure to the light is done 
in the diying stoves, where the albu- 
men is placed in shallow trays, the 
light being projected on the surface. 
These trays are made of glass, in order 
to allow the rays to penetrate into the 
interior ; 24 hours* exposure is said to 
produce complete decolorisation. 

Axmnal Fibres.— (1) Animal 
flbreg which have to be bleached with 
•peroxide of hydrogen must first be 
. subjected to a treatment which renders 
, them fit to be perfectly soaked with 
the solution. All fat, suet, and un- 
deanliness must be taken off. The 
■ best methods of doing thi« are soap 
; baths and 8 to 6 per cent, carbonate of 
' a mmoni a solutions, and in some oases 
<other solvents, such as sul|>hide of 
dttbon, bensine, ether, etc. For 
bleaching, the solution of peroxide of i 


: Albumen. 129 

hydrogen, which is 3 per cent, by 
weight, or 10 per cent, by volume, is 
neutralised by means of a few drops 
of ammonia, and then used as a bleach- 
ing hath. If the bleaching has to be 
continuous, it is recommended to use 
several baths of different strengths, in 
which the goods are passed, banning 
from the weaker bath. The light has 
to be kept off, and the temperature 
must not rise above 77° F. (25° C,). 
Another method is to dip the cleaned 
goods in the solution of peroxide of 
hydrogen, in ^hich they are left until 
soaked, and are then exposed to diy in 
a draught, the temperature not to rise 
above 68° F. (20° C.). The bleaching 
takes place energetically by the evapo- 
ration of the water and subsequent 
concentration of the peroxide. 

(2) The use of bisulphite of soda has 
proved to be superior to the old 
method of bleaching in sulphur ovens. 
The process with the bisulphite requires 
6 to 8 hours, and therefore the sulphur 
bleachers have been slow to adopt it, 
the sulphur method occupying less 
time. The following suggestions are 
made : Prepare an ordinary dilute 
solution of soda bisulphite, with the 
necessary quantity of sulphuric acid, 
and use the following apparatus, which 
is on the same principle as that used 
in the cotton bleaching process in the 
Barlow kiers. A l^e cask, with 
sufficient strength to withstand some 
steam pressure, is previously filled 
with thoroughly moistened fibre and 
tightly pressed in. The prepared solu- 
tion of soda bisulphite and sulphuric 
add, not marking more than .7°Tw., 
is allowed to enter and soak through 
the whole lot of fibre ; after 6 ckt 10 
minutes’ contact, steam is turned on, 
which presses the solution through the 
perforated pipe in the oentre ^ the 
cask and out of the apparatus., , Tim 
filn*e is taken out and aired, by ivllldbi 
the bleaching process h0 inter* 

rupted ; and when nein^' ^ it ta eh- 
twed a second time* FroUly ^ dr 4 
manipulations wotAd itdBSde to 
the bleaching, „«nd would ttort 
more than 2 hoim. The wnato 
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is collected, and made up to the first 
strength for re-use. (‘ Textile Colour- 
ist.’) 

Bones, Skulls, and Anatom- 
ical Specimens. — These may be 
boiled or steamed until the flesh and 
cartilage wiU come away by scraping 
with blunt wooden scrapers, but 
this method is apt to make the 
bones greasy looking. Better results 
are obtained by letting the speci- 
mens remain in cold water until 
the flesh decomposes, and can be 
scraped off (with wooden instruments), 
but this is not an agreeable method. 
When either is done, and the bones 
cleaned, the bleaching is effected by 
soaking them in a solution of 3 oz. 
chloride of lime to 1 gal. of water for 
about six hours. For removing dirt 
bones maybe scrubbed with strong soda 
and soap, solution, and, if necesary, a 
penknife may be used for scraping 
necessary parts, if proper care is used. 
If the chloride of lime bleaching is not 
found sufficient, then air bleaching may 
be resorted to, to complete the work. 
Wet the specimens each morning, and 
expose them to wind and sun, this 
being as effective as anything in bleach- 
ing bone material. 

Bteacker’s Ink.— This is an ink 
that can be used for marking cotton and 
other goods, as it wiU withstand chlor- 
ine. Ihin 4 oz. of gas tar with 1 oz. 
of benzole, dissolve ^ oz. of asphaltum 
in 1 oz. turpentine. Mix aU t^ether, 
and grind in a mortar or mill ; it is then 
fit for use. 

Coral. — First well wash in very 
dilute hydrochloric acid (1 part B. P. 

’ add to 80 water) ; then well rinse in 
water, then put into some chloride of 
lime and water. 

Cotton.— The bleaching of cotton 
goods has become a very l^e indus- 
try, and the processes involved are 
too ntuperoue and complicated to 
,^admit of lucid description here. The 
should reW tp the complete 
liltide on t)ie subject in Spon’s 
^^^ppiedicJ I 

-Esparto puTn for paper- j 
; it bleachea in the * poacher ” | 


by means of a solution of bleaching 
powder. Some manufacturers hasten 
the process by adding a little hydro- 
chloric or sulphuric acid ; others 
steam-heat the mass to about 90° F. 

I (32° C.) ; others put in a small 
quantity of soda bicarbonate. The 
quantity of bleaching-powder necessary 
depends on the qu^ty •of the grass 
and the degree of boUing : 12 lb. 
per cwt. of esparto is a fair average. 
After being about 2 hours in the 
poacher, the almost white pulp is 
drained in large chests for 8 hours or 
longer, exposed to the action of light, 
and ,^nally pressed to remove the 
excess of liquor. 

Fats and Grease.— A common 
plan is to provide two vats, one above the 
oth«r, the upper one being lined with 
sheet lead and provided with an open 
steam coil and stirring gear, the lower 
one with open steam coil alone. Kun 
the hot fluid fat into the top vat, 
have some sulphuric acid sUghtly 
diluted withwa^, and add one or 
two pounds of this to every 100 
pounds of fat and stir well. As soon 
as thoroughly stirred, turn on steam, 
and continue stirring. Now run the 
whole into the lower vat, add hot 
water and turn on steam. When the 
whole is well steamed let it stand 
until the water collects at the bottom 
from which it is drawn off. Hot 
water is again added and steam 
applied and the process repeated ; 
tlus being done about three times to 
thoroughly wash the fat. After the 
water is separated and drawn off the 
last time, the fat is filtered through a 


Feathers. — (1) The feathers are 
put into a bath of permanganate of 
potash, containing 4 to 5 parts per- 
manganate to 1000 of water ; a solu- 
tion of sulphate of ma^esia of the 
same strength is added, and it is 
heated 140° F. (60° C.) at the most. 
The feathers previously washed, are 
put into this bath, then taken out, 
rinsed, and passed through weak sul- 
phuric add at about ljf° to 8° Tw. 
(2) It is also possible to blench the^ 
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feathers in a bath of 1 part barium 
peroxide in 100 of water at 86° F. 
(30° C.). Leave 48 hours in this 
solution, wash, pass through weak 
add bath, and wash. (3) Feathers 
may be bleached by exposure to the 
vajpour of burning sulphur (sulphurous 
add) in a moist atmosphere, but it is 
usu^ly necessary to remove the oily 
matters from them before they can be 
satisfactorily so bleached. This may 
be accomplished by immersing them 
for a short time in naphtha or ^nzine, 
rinsing in a second vessel of the same, 
and thoroughly drying by exposure to 
the air. This treatment does not 
injure the feathers. (4) Peroxide of 
hydrogen is largely employed. The 
advant^e it offers is the oxidation 
and complete disappearance of the 
colour, without spoiling the structure 
of the feather. The feathers are 
first dipped in a solution of 1 to 2 per 
cent, carbonate of ammonia in water, 
in which they are slightly agitated, 
and left for about 12 hours at 68° F. 
(20° C. ). The feathers are then taken 
through a tepid white soap bath, and 
well wWied in water which is frw of 
lime. The treatment with benzine and 
ether also gives good results. The 
bleaching bath is neutralised. Wood 
or metal vessels are not recommended 
for the baths, and it is better to use 
earthenware vessels. When bleached, 
the feathers are dried slowly at a low 
temperature in a draught, and are 
often beaten. A good result is 
obtained by dipping the bleached 
feathers in idoohol,’ which gives them 
a finer appearance. The succeeding 
operations are the ^me as by other 
processes. This method of bleaching 
feathers is said to prove superior to all 
others. Black spots are p^ectly 
Ideached after bein g exposed for some 
time. (6) The feathers are placed for 
8 to 4 hours in a tepid dilute solution 
ot' bichromate of potash, to which j 
some nihric acid has been cautiously 
added. After this lapse of time, the 
feathers will have assumed a greenish 
hue, owing to the chromium oxide 
precipitate ; to remove this, they 


are placed in a dilute solution of 
sulphurous acid in water, when they 
become perfectly white. Care must 
be taken that the bichromate bath is 
not too strong, and especially that 
excess of nitric acid be avoided. (6) 
The objection attending the use of acid 
or alkaline baths is that they alter the 
texture of certain feathers. In Roy’s 
process, the feathers are first soaped, 
and, after thorough washing, sub- 
jected to the action of ozone. By a 
succession of immersions in water and 
treatments with the gas, bleaching is 
eftected witliout injury to the feathers. 
(7) Viol et Duplot’s method rests on 
the fact that the feathers immersed in 
resinous essences (e. g. turpentines, 
oils of lavender, thyme, etc.) or 
bituminous hydrocarbons, are bleached 
under the influence of light or heat. 
The feathers are kept in the vessels a 
longer or shorter time, according to 
d^ree of whiteness desired (generally 
about 3 or 4 weeks), at a temperature 
of 86° F. (30° C.), and exposed to the 
light. (8) The common method is as 
follows. Tlie feathers are first 
washed in soap lather, well rubbed 
with the hands, and passed through 
clean scalding water. For white 
feathers, they are first exposed to the 
action of sun and dew for about a 
fortnight, washed in a hot bath con- 
taining Spanish white (the softest and 
purest white chalk), and passed 
through 3 clean waters; next they 
are blued by a rapid passage through 
a cold bath containing in^o ; after 
this, they are sulphur^ by suspension 
in a sulphuring stove ; and are finally 
hung upon cords to diy, being occa- 
sionally shaken to open the fibres. 
(9) Scouring and bleaching are two 
dirtinct operations, the former tending 
to remove from the material all fatty 
substances, while the latter consists in 
rendering the feathers perfectly white, 

I after having been cleansed from their 
fatty contents. According to quality, 
the first washing in soap is done at 
100° to 122° F., the bath to be pre- 
pared in the proportion of fiOO parts 
by weight of white Marseilles soap for 
K 2 
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600 of water, and well beaten up into 
a lather. Lay down the feathers and 
rub them weU by hand until the bath 
is exhausted and has lost its detergent 
power. Then let it out, and repeat 
the operation with a fresh bath of the 
same composition ; then remove the 
soap by rinsing in 2 or 3 waters at 
100° F. Prepare a cold bath of 46 to 
62 gr. of bioxalate of potash to 5 qt. 
of water, lay down the feathers for 
16 or 20 minutes, lift and rinse in cold 
water. Aft^r passing them 3 or 4 
times through the cold water, the 
feathers are to be blued. For thu 


purpose add to a fresh bath of cold 
water so much solution of (methyl) 
aniline violet as will give the water a 
faint tint ; open the feathers well and 
agitate them in the bath until they 
a]^ have assumed the tint ; then 
Boueeze them out in a clean white piece 
01 cloth (muslin), and pass through a 
pretty thick solution of raw starch 
(8 oz. to 4 qt. water unboiled), squeeze 
out again, open them by passing the 
hand lightly over the stem, and dry 
either in a warm place, or preferably 
in the air, shaking them repeatedly 
while diying in order to perfectly open 
the fibrM. Finallv beat out the re- 
maining starch either by band or 
means ol a soft brush. (10) The 
peroxide of hydrogen process is un- 
^ubtedly better than using sul- 
phurous ^id, for though it costs 
more, it is less likely to injure the 
feathers if unskilfully done. For the 
peroxide, first soak the goods for a few 
hours in a solution of 8 oz. of carbon- 
ate txf ammonia to 1 gal. of water, 
then iyash in warm soap and water, 
using Castile or white curd soap. 
Pass throimh clean b(^ water, and they 
are ready mr the peroxide bath. Make 
a solution of 1 pi^ hydrogen peroxide 
to 10 of water, and immerse the 
. feathers in this. Take out, wash in 
/^ean water, dxy slowly and curl. To 
a {m white the feathers may go | 
% k 'n^arm soa|) bath having a 
be powder In It., Dyeing ma^ i 
soon;^as the bml^ is j 
Dyeing dark odours is 


done without bleaching, the feathers 
only being softened with the carbonate 
of ammonia and washing. 

Glue . — See Glue Manufacture. 

Guttaperclia.— Dissolve in 20 
times its weight of boiling benzol, add 
^ part plaster of very good quality, 
and agitate occasionally. By reposing 
for 2 days, the plaster is deposit^ and 
carries with it all the impurities not 
soluble in benzol. The clear decanted 
liquid is introduced by small portions 
into twice its volume of 90 per cent, 
alcohol, agitating continually. During 
this operation the guttapercha is pre- 
cipitated as a pasty, perfectly white 
mass. The sul»equent desiccation of 
the guttapercha requires several weeks' 
exposure to the air, but is accelerated 
by trituration in a mortar. 

Hair. — (1) The hair is left for 12 
hours in a solution of 3 parts carbonate 
of ammonia in 100 water at 86° F. 
(30° C.), then washed, washed again 
in soap, and completely scoured with 
another solution of carbonate of am- 
monia. The hair is afterwanls dipped 
in the solution of peroxide of hydro- 
gen, which haa been completely 
neutralised with ammonia. The hair 
is either left in the bath Until suffi- 
dently bleached, or it is taken out, 
dried by ordinary temperature, and 
retaken through the bath. To ascer- 
tain if the baths have become useless 
for further work, a few drops of per- 
mai^nate of po^h are added, and if 
the bath takes a permanent red colour 
its bleaching power is exhausted. 
Black hair is not bleached to perfec- 
tion ; it can only be bleached to light 
^Id-yellow, l^e hair is then washed 
in water, and can be treated with 
alcohol. Warm solution and drying 
in hot air are to be avoided. 

(2) A recipe stated to bkaohhuxnaii 
hau* white instead of blonde or, yelkw. 
Mix 1 lb, hydrogen peroxide with 1 oa. 
ammonia; mix 4 oz. hydrogen pei^,^ 
oxide with 1 oz. cream of tamr 
dissol^ in 1 oz. soda. Bl«id ,the 
two solutions, And stem 1 Ih. ef the 
hair in it fmr 3 hours, wa^ in 

clean water with “ soapine ” In a h|th 
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of pottery or clay, and thoroughly 
dry. Repeat the process 16 or 16 
times ; but thoroughly mix and sliake 
up the hair after the 12th and every 
succeeding time. Finally, draw the 
hair through a solution of blue aniline 
and alcohol. 

(3) A hot dilute solution of nitric 
acid is most effectual. Brown hair, 
when carefully treated, is turned the 
most brilliant golden, resembling 
golden spun glass. The method em- 
ployed is to put the hair in a porcelain 
dish with dilute NOj HO (about 1 
part strong acid to 10 of water), then 
gradually heat, and, as soon as the 
required shade is obtained, take out 
and wash. If the acid is too strong, 
or the heat too great, the fibre of the 
hair is spoiled. Dark-brown hair 
acquires generally a reddish colour, 
and black hair will turn nearly white. 

Horsehair. — If a pure white 
liorsehair is required, the hair must 
be white to start with, as yellow or 
^ey horsehair cannot be made pure 
white. First thoroughly wash in hot 
}oap and water, then rinse well in 
clean hot water. Allow to soak about 
12 hours in a solution of peroxide of 
hydrogen made alkaline by ammonia. 
Lastly wash in clean water, and dry 
slowly. 

Ivory.— (a) Antique works in 
ivory t^t have become discoloured 
may be brought to a pure whiteness 
by exposing them to the sun under 
glasses. It is the particular property 
of ivory to resist the action of the 
sun’s rays, when it is under glass ; 
but when deprived of this protection, 
to become covered with a multitude of 
Dcinute cracks. Many antique pieces 
of sculpture in ivory may be seen, 
which, although tolerably white, are, 
at the same time, defaced by numerous 
cracks ; thu defect cannot be reme- 
died ; but in order to conceal it, the 
du9t may be removed ly brushing the 
work with warm water and soap, and 
afterwards placing it under glass. 
Antique works in Ivory that%bve be- 
come discoloured, may be rubbed with 
pumice and water, ana while yet wet 


placed under glasses. They should 
be daily exposed to the action of .the 
sun, and be turned from time to 
time, that they may become equally 
bl^hed; if the brown colour be 
deeper on one side than the other, 
that side will, of course, be for the 
longest time exposed to the sun. 

(h) Immerse for a short time in 
water containing a little sulphuric 
acid, chloride of lime, or chlorine. 

(c) Expose it in the moist state to 
the fumes of burning sulphur, largely 
diluted with air. 

(d) Ink stains may be removed by 
repeatedly using a solution of quad- 
roxalate of potash in water. 

(e) Ivory that has become yellow by 
exposure can be whitened by washing 
in a solution composed of 1 oz. of 
nitric acid and 10 oz. of soft wator ; 
apply with a rough brush j cleanse 
tWoughly in clean water. 

(/) Peroxide of hydrogen is used 
in Sheffield to bleach the inferior 
ivory for knife handles. The mode of 
procedure is as follows: Place, say, 
2 qt. of the liquid in a stone pot, 
adding 4 oz. liq. ammon. fort. (880°), 
immerse the handles, and put over a 
common shop stove for 24 to 36 hours ; 
the handles are then taken out and 
gradually dried in the air, not too 
quickly, or thy would split. The 
deep colour of the ivoiy is removed, 
and a beautiful pearly white ivory 
results when poUshed. The ivory is 
previously treated with a solution of 
common soda, to get rid of greay 
matter, and open the pores. 

(g) Spirit of turpentine is very 
efficacious in removing the disagreeable 
odour and fatty emanations of bones or 
ivory, while it leaves them beautifully 
bleached. The articles should be 
exposed in the fluid for^ or 4 days in 
the sun, or a little longer if in the 
shade. They should rest upon strips 
of zinc, so as to be a fraouon of an 
inch al^ve the bottom of the j^sss 
vessel employed. 'Hie turpentine acts 
as an oxidizing a^nt, and ibe nroduot 
of the oombustion is an eoia bquor 
which sinks tooths bottmn, mi 
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strongly attacks the bones if they be 
allowed to touch it. The action of 
the turpentine is not confined to 
bones and ivoiy, but extends to wood 
of various varieties, especially beech, 
maple, elm, and cork. 

dute. — (1) The question of bleach- 
ing jute without injury has been 
studied for a long time. All bleach- 
ers have boast^ of being able to 
bleach it as well as, or even better, 
than linen and hemp, but all have 
found that the bleaching was more 
apparent than real, and that the goods, 
after lying some months in the ware- 
house, turned from white to yellow. 
Several manufacturers, for want of 
anything better, have been content 
with giving the jute a cream shade, 
and for tins purpose they make use 
of rollers over which the hanks are 
hung, so that their lower ends dip 
into a weak chloride bath, very 
slightly warmed, for 30, 40, or 50 
minutes. The hanks are then passed 
into water, pressed and dried m the 
air. 

The treatment of jute by complete 
submersion, air being excluded, is the 
safest. Tr^tment on the roller with 
the intervention of air is the most 
dangerous. The reason of this is 
that in the former case the bleaching 
is a slow oxidation, whilst in the 
latter it is the result of the rapid and 
enezgetic action of hypochlorous acid. 
It has been tried, Imt without much 
success, to use E^icate of soda and 
chloride of soda; chloride of lime 
is pi^erable. But to get good white 
it is necessary to steep the jute 
alternately in a soap-bath and in a 
solution of chloride oi lime. The 
foUowmg are directions for a so- 
called cream shade : Immerse in a 
weak and luke-warm soap-bath for 
about 10 Binutes; after draining, 

; immerse for 40 minutes at most, 
a bath of chloride of lime, not 
' fi fekio g . more th4n f*’ on the chlori- 

duralaon of the immersion may 
the quality of the jute 
aitw w shade wh^ it is wished to 


obtain being the best guides. As for 
whites more decided than cream 
shades, they are produced in the same 
manner, but the duration of the 
steepings in the soap-lye and the 
chloride of lime is shortened, and 
these operations are repeated several 
times in succession. Whatever may 
be the shade at which the process is 
brought to an end, it is well tO finish 
with two washings, the one in luke- 
warm and the. other in cold water. 
The jute is then drained and dried at 
as low a temperature as possible. 
It is recommended that during the 
steeping process the jute should be re- 
gularly but gently agitated, taking 
care not to bring it alwve the surface 
of the liquid. 

(2) According to Scheurer, chloride 
of lime was at one time considered 
suitable for jute bleaching, but it was 
soon found that this reagent made the 
yam hard and brittle, likewise re- 
moving, along with a portion of its 
solidity, that silky brightness which 
constitutes one of its pzmcipal merits. 
Hypochlorite of soda, on the contrary, 
by reason of the more ztqiid and 
uniform oxidation which takes place, 
can be employed at a high d^ree of 
concentration without the resistance 
of the fibre being impaired. Its 
action has, however, to be regulated 
with care, on account of its powerful 
properties as a reagent. Bleached 
jute would suffer by being plunged 
mto a concentrated solution of hy- 
pochlorite of soda, while such is not 
the case with jute in the unbleached 
state, in which the cellulose is pro- 
tected in the earlier stages at 
operation by the incrusting substauce. 
It is the latter portion of the process 
(specially affecting the purification of 
the white) which is usually found to 
affect the solidity of the ,textaie 
substance under treatment, even 
when the solution has not been a 
strong one. Therefore, Sohenrer con- 
siders tlmt, to save the fibre from the 
corrosive action of the hypochlorite, it 
is necessary to diminish foroe 
the reagent, as the z^peratums suobetd 
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each other, and to preserve a certain 
relation between the degree of concen- 
tration of the oxidizing liquid, and 
the quantity of the encrusting sub- 
stance wliich remains to be destroyed. 
In tliis way a satisfactory white is 
obtained, without prejudice to the 
textile substance operated upon. 

(8) According to a patent taken out 
by T. G. Young, the jute is first 
soaked in a solution of a sulphide of 
an alkali, or alkaline earth, till 
sufficiently softened. It is then 
washed and submitted to a bleaching 
agent composed of a solution of chlor- I 
ine and an alkali, other than chloride 
of lime, such as chlorine and soda, 
until the desired bleaching results are 
obtained « 

Lace.— Lace may be restored to its 
original whiteness by first ironing it 
slightly, then folding it and sewing it 
into a clean linen bag, which is placed 
for 24 hours in pure olive oil. 
Afterwards the bag is to be boiled in 
a solution of soap and water for 16 
minutes, then well rinsed in lukewarm 
water, and finally dipped in water 
containing a slight proportion of 
starch. The lace is then to be taken 
from the bag and stretched on pins to 
dry. 

Leather : Fine goods. — In the pre- 
paration of the light tinted fancy 
book covers, and which are sometimes 
a pinkish white, the leather is im- 
mersed in benzine for an hour, for 
the colouring agents in leather, ferric 
oleate and tannate are soluble in 
benzine. After one hour’s immersion 
remove the leather and then evaporate 
the benzine it carries by gentle heat 
over a water bath. The leather is 
then treated with liquid sulphurous 
acid, or javelle water, or peroxide of 
hydrogen with ammonia. Care must 
be UB^ in drying. 

Xaaen.— The »kme remarks apply' 
here as to cotton bleaching. (See 
Spom’ ‘Encyclopsedia.’) 

Oils.— Mwy plans of d^lorising 
oils are in v(^e : (a) Ex^sure to 
sunlight in white glass bottles ; 
the ^ soon bwmes colourless, but 


I acquires an almost rancid flavour. 

I (6) Aviation with 2 per cent, of a 
solution of permanganate of potash ; 
bleaches eflectually, but also leaves a 
bad flavour, (c) The oil is first 
agitated with water containing gum, 
and to the emulsion thus formed, is 
added coarsely crushed wood charcoal ; 
the whole is then slowly warmed to a 
degree not reaching 212° F. (100° C.), 
and when cold, the oil is dissolved out 
by ether or petroleum-spirit, and the 
latter is recovered by distillation ; the 
result is good, (d) A process much 
recommended is to pass nitrous acid 
gas tlirough the oil. (e) The oil (500 
parts) is clarified by addition of 60 
parts of China-clay and 60 of water. 
(/) In some cases, it is found advisable 
to use the coagulation of albumen in 
clarifying oils. The oil to be treated 
is mixed by agitation at the ordinary 
air-temperature with a weak solution 
of albumen in water. The whole is 
then gradually heated, most conven- 
iently by steam, and when hot enough 
to coagulate the albumen, this latter 
(x>llects in clots, enclosing particles of 
impurity ; after the lapse of sufficient 
time, these clots subside, and the 
clarified oil is removed by decanta- 
tion. The process is analogous to that 
of the refimng of syrups by serum of 
blood. 

Many oils are partially or completely 
decolorised by filtration through, or 
agitation with, freshly-burnt ani^- 
c^rcoal (bone-black). The apparatus 
for filtering is similar tMhat employed 
in sugar-refineries, aiM consists essen- 
tially of tall wrought-iron cy^ders 
filled with bone-black, and provided 
with a steam-jacket to control their 
temperature. When the charcoal 
ceases to decolorise, it should be 
treated with some solvent (bisulphide 
of carbon, or petroleumeipizit) to re- 
move the oil, before it is revivified by 
calcination. 

Most processes for the bleaching of 
oils depend upon the oxidization of 
the colouring matter by some suitable 
reagent, chiefly evolving nascent oxy- 
gen in some form. There are, how- 
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ever, instances ^nown in which the 
colour is destroyed by a reducing 
agent such as. sulphurous acid, in an 
aqueous solution, as gas, or arising 
from the decompositon of an alkaJine 
h 3 rposulphite (e. g. that of soda) by a 
strong mineral acid. It may be laid 
down as a general rule that oils which 
have been burnt or charred by any 
previous process cannot be satisfac* 
terily bleached. Experiment alone 
can determine the particular process 
best suited to any given oil, having 
r^rd to the purpose for which it is 
to be used. The utmost care is 
required in using any oxidation 
process for fats intended to be 
converted into soap, since if the fat be 
oxidized in any perceptible d^ree, as 
well as the colouring matter (i. e, if 
too much of the bleaching reagent be 
used), the resulting soap will often be 
worse in colour than if the fat had not 
been bleached at all. 

Palm-oil and tallow are the two 
chief fats bleached by the soap-maker. 
B6th may be bleach^ by pumpang air 
into th^ in finely divided streams, 
while they are kept at about 180*^ to 
200° F. (82® to 930 c.). Thecolourof 
tallow may also be removed by boiling 
, upon a solution of chloride of lime, 
or of chlorate of potash, to which a 
strong mineral acid has been added. 
No more potassic chlorate than 0 * 1 per 
cent, on the tidlow should be em- 
ployed. 

Expoiment has shown that the 
colour of palm-oil may be quite de- 
stroyed by heat. To effect this, the 
ml may kept for some hours at 
about 260® P. (127® C.), or it may be 
put into a closed, horizontal, iron 
cylinder, and heated by a fire beneath 
up to about 464® F. (240® 0.), at 
which temperature t^e colour is de- 
stroyed. This process gives rise to 
Zaoirt offensive vapours, ‘ especially acro- 
and necessitates the conduct of 
i^^tions in a cloeed vessel, with 
xMma of condensing the 
anid^ rendeHag them innoo- 

? |Palth-»oil may also he very suitably 
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bleached by bichromate of potash and 
hydrochloric acid (Watts’ process). 
The oil is made as fr^ as possible from 
immuities, Jind, at about 120°-130® F. 
(49° to 64° C.), is amtatcd with a 
strong solution of hichromate of 
potash, containing about 1 lb. of the 
^t to eveiy 100 lb. of oil. To this 
is added enough hydrochloric acid to 
form sasquichloride of chromium 
with all the chromium in the bichro- 
mate of potash, the quantity of 
liquid acid necessary of course varying 
with the amount of real acid contained 
in it. A slight excess of add is 
rather an advantage than otherwise. 
The process occupies about an hour, 
after which, subsidence removes most 
of the chemicals, while subsequent 
agitation with hot water renders the 
oU quite pure enough for tb^ eoap- 
copper. (Spons’ ‘Encyclopffi^.^ 

Paper.-^a) For bleaching rags, 
wd other materials from which papur 
is at first fabricated, rags, when grey 
or coloured, are to be separated mid 
ground in the paper-mill in the usual 
way till brougM to a sort of uniform 
consistence, having bemi previoudy 
macerated according to theii* quantity 
and tenadty. llio mass is then 
treated ^with an alkaline lye. It 
is next treated with a solution of ' 
chloride of lime. If this immer- 
sion do not produce the desired 
effect, which does not often happen 
if the colours are tenadous, such as 
red and blue, lot the treatment with 
the alkaline lye be repeated, and follow 
it with another bath of the chlorine 
preparation. Then sour the whole 
m a bath of sulphuric add, much 
diluted and cold, for when hot its 
action will be lees effectual. Water 
is then to be run upon it till it comes 
off without colour or indioatioit of 
. acidity. Black is the most easSy dis- 
charge colour, and will seldom 
require being treated with lye or steep , 
of sulphuric add, one bath of >11^ 
and an^er of chloride of lime 
being siffident to produce a good 
white. 

(b) Old printed or wittm pqperU * 
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first sorted according to its quality, 
and all the yellow edges cut off 
with a bookbinder’s plane. 1 cwt. 
of this paper is put sheet by sheet 
into vats sufl&ciently capacious with 
600 qt. of hot water. The whole is 
stirred for about an hour, and as 
much water gradually added as will 
rise about 3 in. above the paper, and 
left to macerate for 4 or 5 hours. It 
is then ground coarsely in the mill and 
boiled in water for about an hour, 
taking care to add before it begins to 
boil, 13 qt. of caustic alkaline lye. 
After boiling it is macerated in the lye 
for 12 hours, when it is pressed, and, 
if sufliciently white, made into paper. 

(c) Paper which has been very im- 
perfectly bleached may be rendered 
thoroughly white by pouring upon it 
in succession, as dilute solutions, 
3^ parts alum, 1 part chloride of 
barium, a little free hydrochloric acid, 
and k part calcined chalk — stirring 
vfbU dunng the operation. The fibres 
W%he paper become firmly coated with 
tie brilliant white sulphate of baiyta 
which is formed. {See also Cleansing.) 

Paper-pulp. ~ (a) The washed 
substances are put into a weak bath 
containing 6 J to 8 lb. bleaching powder 
per 22 gal. ; after 6 to 12 hours they 
are washed and boiled for 2 to 4 hours 
with carbonate of soda (1 oz. per gal.). 
If the fibres are very hard, they are 
treated with sulphuric acid oz. pr 
gid.), and weU drained before boiling 
with the soda. Finally they are placed 
in a bath of 6^ to lb. of bleaching 
powder and If lb. of soda per 22 gal. 
for 4 to 0 hours. (6) The fibres are 
passed through an alkaline chlorine 
bath, contai^g excoss of caustic 
Oificali ; 6 per cent, is used for linen, 
cotton, etc., 26 per cent, for jute and 
other substancee difiScult to bleach. 
The temperature should not exceed 
122° P. (60° 0.). The bath is readily 
made by adding excess of soda carbon- 
ate to chloride of lime. 

Paraffin* — The crude jMuaffin is 
^ffitered, and boiled for 2 hours with 
5 per cent, of its weight of sodium 
Buijddde and suffiiuent water. It is 


allowed to cool, so^ that the mass 
swimming on the top may become 
compact and be remoyed ; it is then 
washed with river water, pressed, and 
afterwards dissolved in 20 per cent, 
amyl-alcohol, the paraffin being left as 
a pasty and pliable mass. It must 
remain for a time, and then be 
strongly pressed after filtering through 
bone-black. (De Melon.) 

Printo and Printed BooksA— 
Simple immersion in oxygenated 
muriatic acid, letting the article re- 
main in it, a longer or shorter space of 
time, according to the strei^h of 
the liquor, will be sufficient to whiten 
an engraving. If it be required to 
whiten the paper of a bound bo6k, as 
it is necessary that all the leaves 
should be moistened by the acid, care 
must be taken to open the book well, 
and to make the boards rest on the 
edge of the vessel, in such a manner 
that the paper alone shall be dipped 
in the liquid ; the leaves must be separ- 
ated from each other in order that they 
may be equally moistened on 
sides. The liquid assumes a yellow 
tint, and the paper becomes white in 
the same proportion ; at the end of 
two or three hours the book may be 
taken from the acid liquor, and 
plunged into pure waW with the 
same care and precaution as recom- 
mended in regard to the acid liquor, 
that the watw may touch both sides 
of each leaf. The water must be 
renewed every hour, to extract the 
acid remaining in the paper, and to 
dissipate the disagreeable smell. 
Printed pa^ may uso be bleached 
by sulphuric acid, or by alkaline or 
sow lyes. {See also Cleansing.) 

fulp Cane.-~(1) Soak in a sohi-. 
tion of chloride of lime, then dip ha 
dilute hydrochloric add, afterwards 
soaking in running water or sevwil 
changes. (2) Soak in an add solution 
of soda bis^phite, then steep in dilute 
hydrochloric add. A amall quantity 
should be tried fhst< 

Baga.— Cas-bleadung half-atuff is 
almost indisj^ensablefor^eooarie lineh 
ragsBo plentiful in Eussia. The hi^r 
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stuff must contain sufficient moisture, 
or the outside only will be bleached, and 
that but indifferently. An effective 
test of the moisture is to squeeze the 
stuff between the hands, when, if the 
pressure causes no escape of water, but 
leaves the mass with a damp appear- 
ance, bleaching may be proceeded with. 
It is conducted as follows ; Put 
1600 lb. of the half-stuff* loosely into a 
stone chamber, and lute all apertures. 
Into the leaden retort, connected with 
this chamber by leaden pipes, pour 
3 pails of water and 66 lb. of common 
salt ; stir thoroughly, add 65 lb. man- 
ganese, stir again, and close the retort. 
Next chai^ a leaden vessel with 
119 lb. oil of vitriol, and let the acid 
drop into the retort containing the 
water, salt, and manganese, tl^ough 
a bell-mouthed bent siphon, which 
admits the vitriol while preventing the 
escape of gas. The acid should occupy * 
3 hours in dropping into the retort. 
Then heat the retort with steam for 
7 hours, and allow 2 hours for the ^ 
to ek»pe up the factory chimney. For 
fine stuff, such as willowed** rope, 

1 hour extra must be allowed for the 
escape of the gas. The quantities of 
manganese, salt, and oil of vitriol used 
for the various “ stuffs " are : — 

No. 1. (1600 lb. half-stuff) : 60 lb. 
manganese, 50 lb. salt, 80 lb. vitriol. 

No. 2. (1600 lb. half-stuff) : 60 lb. 
manganese, 60 lb. salt, 100 lb. vitriol. 

No. 8. (1600 lb. half-stuff ) : 65 lb. 
manganese, 66 lb. salt, 119 lb. vitriol. 

Ropes, for copying paper (1400 lb. 
half-stuff) : 81 lb. manganese, 91 lb. 
salt, 124 lb. vitriol. (Dunbar.) 

For potching half-stuffs previously 
gas-bleached, ^ quantities are : — 

No. 1. (600 lb. stuff) : 15 gal. chlo- 
rine at 4|°. 

No. 2. (600 lb. stuff) : 20 gal. chlo- 
rine at 

j No. 3. (500 lb. stuff) ; 12 gal. chlo- 
rine^ 5°. 

’ 5® qtiantitiea of half-stuff filled into 
engine should be uniform, 
^e engine is filled, wash for 
with a finer whre than is 
" il|ed ott^the breaher. When thoroughly 


I washed, raise the washer and introduce 
I the bleaching liquor. In the case of 
i vitriol (concentrated sulphuric acid) 
being used, a small leaden vessel must 
be placed in such a position that the 
vitriol will drop into the engine at the 
ratO of 1 lb. in 20 minutes. The vitriol 
is previously diluted. When the 
bleaching is finislied the stuff is emptied 
into stone chests fitted with perforated 
zinc strainers at the bottom and back, 
and left for a fixed time. (Dunbar.) 

Seaweed. — Soak in distilled water 
for about a day and a night to soften 
and remove salt, then put it for 12 
hours in a solution of 1 part bisulphite 
of soda to 10 parts of water ; at the 
expiration of this time, mix 1 part of 
sulphuric acid with 5 parts of water 
and add 1 part of this to the first 
solution which has the seaweed in it. 
Let remain a few hours longer, then 
soak in severed changes of clean water 
and dry slowly. 

Shellac. -^1) By exposure in tliin 
threads to the atmosphere. 

(2) 1 lb. of shellac is dissolved in 
4 lb. of very strong alcohol, 1 lb. of 
bleaching powder — containing at least 
20 per cent, bleaohii^ chlorine — mixed 
into a pwte with water, strained 
through linen, and the residue washed 
with water until the filtrate amounts 
to 1 lb. It is then mixed with a 
solution of carbonate of potash in 3 
pwts of water until no further preci- 
pitate is produced. The precipitate 
is sepj^t^ by filtration, the warm 
alcoholic solution of shellac is treated 
with hydrochloric acid until the mix- 
ture is decidedly acid, ^e shellac 
then separates as white clots, which 
are to be washed until the water 
ceases to pass away milky, and then 
rolled out into tliin strips upon a wet 
board. 

(3) The shellac, previously broken 

into small pieces, is put into a 
alcohri of 0*830 sp. gr. is poured fiPOQ 
it, and ^e whole is gently heated^' 
the is dissolved ; next, 

much coarsely powdered animal-chttri^ 
coal is added to the solution t^t.t)l^ 
whole forms thin paste ; the 4b 
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closed Almost air-tight, and exposed | parts of muriatic acid with 1 of nitric 


to gentle heat (e.g. the sun) ; in 8 to 
14 days it should have a light yellowish- 
brown colour, and yield a clear pure 
polish on light woods. It is then 
filter^ through coarse blotting-paper, 
for which purpose it is well to employ 
a tin funnel with double sides. The 
portion which first passes through the 
filter may be preserved separately, and 
used as a ground or first polish. Then 
some more spirit is poured over the 
charcoal upon the filter, and the solu- 
tion used as a last coating. Shellac 
purified by animal cliarcoal has a 
brown-yellow colour, but is perfectly 
clear and transparent ; when diluted 
with alcohol, the colour is so slight 
that perfectly white wood may be 
polished with it. 

(4) Boil and dissolve the shellac in 
a solution of carbonate of potash 
(pearlash), then pass chlorine through 
the solution. This bleaches and 
precipitates the shellac. Wash the 
shell^ with water, then boil it in 
water until it is soft ; roll it«4nto a ' 
ball, then pull it into ropes as pulling 
gives a satiny appearance. Boiling 
with weak solutions of pearlash alone 
will remove colouring matter, and it 
can then be pulled as described. 

Silk. — A lye of white soap is made 
by boiling in water 30 lb. of soap for 
every 100 lb. of silk intended to be 
bleached, and in this the silk is steeped 
till the gum in the silk is dissolved 
and separated. The sUk is then put 
into ba^ of coarse cloth and boiled in 
a similar lye for an hour. By these 
processes it loses 26 per cent, of its 
original weight. The silk is then 
thoroughly washed and steeped in a 
hot lye composed of lb. of soap, 
90 of water, with a small quantity 
of Htxnusand indigo difiused. After 
this, it is carried to the sulphuring 
room ; 2 lb. of sulphur are sufficient 
for 100 lb. of silk. When thfie pro- 
cei^ are not sufficiently sujoessful, 
it is washed with clear waler uid 
sulphured again. • * 

(6) Lyons process. The bleach is 
an agua prepared by mixing 6 


acid. Before being used, the mixture 
is left for at least 4 or 5 days at a 
gentle heat, about 77° F. (26° C.). 
When it is to be used it is to 1 m 
diluted with about 16 times its mea- 
sure of water, so as to stand at 3° to 
4° Tw. This dilution is effected in 
large square tanks, cut out of grit- 
stone. The temperature of the liquid 
should be between 68° and 86° F. 
(20° to 29J°C.). The skeins being 
placed upon rods, they are plunged 
into the bath and worked without 
stopping, turning them quickly or 
drawing them from one end of the 
trough to the other. The process is 
generally complete in J hour ; but it is 
often at an end in 10 minutes and even 
less, according to circumstances. As 
soon as the bleaching is complete, the 
silk must be taken out, for a too pro- 
longed stay in the acid would be very 
injurious. After being partially de- 
colorised, it would next be dyed yellow 
and in a permanent manner. This 
treatment, therefore, demands great 
care. Silks of different kinds should 
never be treated together, as they do 
not bleach with the same speed. As 
soon as the desired effect is obtained, 
the silks are withdrawn and immersed 
successively in 2 troughs full of water, 
in order to remove every trace of acid 
without delay. They are then ready 
for stoving. Some prefer to work in 
the cold, as safer, though slower. 
Guinon, Mamer, and Bonnet employ, 
instead of the o^ua regia, a batk 
soured with nitro-sulphuric acid, i.e. 
sulphuric acid which has been allowed 
to absorb nitrous vapours (or a solu- 
tion of chamber mystals). Chlorate 
of potash is also used with mineral 
acids. 

(o) The method with peroxide of 
hydrogen is ; The silk is first treated 
with soap baths, and then boiled with 
concentrated soAp solution, in order to 
deprive it of its gum. It is 
tinted with carbonate eA am fcaftnia,, 
The process for l^eaohing is the same 
as that for bleaching hair. , After 
! bleaching, a treatmeut in alpbhol) ;tio 



140 


Bleaching : Silk. 


which some glycerine has been added, 
is recommend^. 

(d) Quinon proposes to bleach Tussore 
silk steeping in soda-lye at 3°B., 
and^at the heat of 212° F, (100° C.). 
It loses its gum and 12 per cent, of its 
weight, and is rendered white without 
loss of lustre. The treatment must 
not last longer than | hour. The silk 
is then washed and passed through 
dilute sulphuric acid. The fibre is not 
injured, but the affinity for colours is 
reduced. 

(e) Palangi6 and Bedu are inventors 
of the following process for depriving 
raw Tussore silk of its natural colour, 
and rendering it capable of being dyed 
in all shades by ordinary method : 
The silk after being deprived of its skin 
by the ordinary method, is entered 
into a lHX)mine solution of a degree of 
concentration vaiy^ with the colour 
of the silk. In this bath it is left for 
^ hour. The silk is then entered into 
a bath containing a dilute solution of 
an acid, and in this it is also left for 
A hour. Several bromine and add 
baths may be necessary. Tartaric and 
dtrio, ad^ give the bert result. They 
can, however, be substituted by alka> 
line solutions, of which carbonate of 
soda is considered the best. Sulphides 
and add sulphides and also sulphurous 
add can be employed for the second 
be^h. 

(/) Lecouteur and Girard’s method 
of bleadung Tussore silk. For 1 lb. : 
In a cold oxygenated bath (35 pints 
ammonia, | vmume oxygen) the silk 
id left for ^ hours. The bath is then 
hea^ up to 122° F. (50° C.) and kept 
"for 12 hours at this temperature. The 
same OMration is repeated with a new 
bath, after which, the silk is washed 
in a soap bath and rinsed with cold 
iwater, A bath containing binoxide of 
^barium in suspension, tl^ugh which 
^earhonic add u passed, after addition 
^ a Ifttle bichromate of ammonia, 
^^t^samereffiifts. . 

ftfUowing ^ a summary of 
^Imi^’iagemarks on silk Jbkaching : — 
< viwlfilfc F«m. SCouriiig irith weak 
gilalies,-->TheBe, via. caustic 


potash and soda (caustic ammonia has 
no action), are the most active, but, 
at the same time, the most dangerous, 
to employ, since with prolonged action, 
espec^ly in the case of fine silks, the 
fibre itself is attacked. They are used, 
however, and with success too, for 
scouring the coarser and fancy kinds 
of silks. The hanks of silk are hung 
on sticks, and worked in a tub con- 
taining the scouring liquor, as in wool- 
len yam scouring. For 100 lb. silk, 
a solution of 3 to 4 lb. solid caustic 
alkali in about 300 gal. water heated 
to 140° F. (60° C.) is ’ised, and the 
yam is turned during J hour. It is 
then well washed and beaten. This 
I plan is advantageous for coarse fancy 
I silks, since it dissolves off the fine 
* down of the fibres. For these quali- 
! ties, the total loss in scouring is 10 to 
‘ 12 per cent, of the weight of raw>dlk. 
i Seowring wilk AlcaUne. CcvrbonaUs. 

I This method, still used in China, has, 

’ notwithstancUng its economy, almost 
I entirely disappeared from European 
, establishments on account of certain 
, practical difficultieB. The siBc yam is 
I worked for 1 to lA hour, in a bath 
i heated to 185° P. ^5° C.) containing 
I for 100 lb. silk, 10 to 12 lb. soda 
, crystals. At first, the silk swells up 
: and becomes gelatinouB, then the outer 
' envelope dissolves off, the fibre thereby 
' becomes finer and more lustrous. It 
I is sufficiently scoured when it produces 
I a rustUng noise on being rubbed with 
; the nail, it is then wash^ 2 or 3 times 
I with tepid water. The loss varies 
j from 18 to 28 per cent. 

Scouring with Soap , — ^This is pr^ 
eminently the best method, since it 
I preserves and even increases the valued 
prop^^es of silk, such as feel, hrilli-^ 
ancy, etc. ; the soap used, however, 
should alwavB be of the b^ quality. 
In the north of Europe, soft potacm, 
soaps, generally made ^m Unseed oil, 
aroused; in the south, heud soda foiqps 
made li^ oUve and otfier ta0 
preferred* Of late years, soap made 
from ol^lfeid has b^ more mm^ 
employed. Those so^ are to be pre« , 
ferred which wash off best and leate« 
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an agreeable odour. In general, those 
made from oleic acid and linseed oil 
wash off best ; then follow the soaps 
made from olive oil, suet, etc. (eon* 
taining stearic and margaric acids); 
last, and worst in this respect, comes 
palm-oil soap, which, on this account, 
has been almost entirely given up, 
notwithstanding its agreeable odour. 
For scouring silks which are to be sub- 
sequently dyed, oleic acid soap may be 
recommended ; but for those destined 
to remain white, a good olive oil soap 
is best. In the latter case, two opera- 
tions are necessary, “ungumming” 
(digommage), and “boiling.” For 
“ungumming,” a boiling solution of 
33 lb. soap to 100 lb. silk is used, the 
yarn being worked in this, from J to 

hour. Previous to placing the silk 
in this bath, however, it ^ould be 
softened in a weak solution of soda 
crystals, or better still, of hydrochloric 
acid, and should be washed. For 
“ boiling,” the same bath maybe used 
(if not tw strongly cliarged with silk- 
glue), except for the purest whites, or 
when the raw silk is coloured ; in these 
cases, afresh bath is imperative. The 
yam is lifted from the ungumming 
bath, and allowed to drain ; the hanks 
are then wrung, sewn up in coarse 
hempen bags or “ pockets,” and boiled, 
during 2 to 3 hours, with a solution of 
17 lb. soap per 100 lb. silk, The yam 
is then rinsed in a weak, tepid solution 
of Bodaciystals, to avoid the precipita- 
tion of any fatty compounds on the 
silk, after which it is rinsed in cold 
For Japanese and Chinese 
silks, the loss may vary from 18 to 22 
pr cent.; for European silks, 25 to 
27 per cent. 

Scouring with Acids . — ^Moyret finds 
that an aqueous solution contsuning 5 
cent, of phosphoric or arsenic acid, 
an action similur to that of the 
weak al^es. Silk, previous^ moist- 
wied with dilute tepid hydiochlorio 
acid <to free it from lime, is ungummed, 
bmling for 3 hours in the pockets 
with the above solutions. •The process, 
however, has not been adopted, owing 
to the &ot that the silk is not rendered 


so white, and is not so capable of being 
properly weighted afterwards. 

SUh JWn Bleaching and Tinting . — 
After scouring, the yam is opened out, 
to be hung on sticks, and worked in a 
bath containing 10 lb. soap per 100 lb. 
silk, at a temperature of 120° to 140° 
F. (49° to 60° C.) ; it is then drained 
and straightened out, ready for being 
sulphured. The total amount of good 
olive-oil soap required to scour silk for 
white, varies from 60 to 60 percent, of 
the weight of the latter in the raw state. 

SulpJiuring . — For tliis purpose, the 
h^s while still damp and well 
straightened out, are hung in the 
sulpW chamber (which is of the same 
constmction as that for woollen bleach- 
ing), and are there exposed to the 
fumes of burning sulphur for 6 to 6 
hours, or even over night. After- 
wards, the silk is well rini^ in a weak 
tepid solution of soda crystals, in order 
to wash out the sulphurous and sul- 
phuric acids absorb^ by the fibre. 
To ensure the thorough expulsion of 
the former, it is customary to hang the 
rinsed hai]ks, after wringing out the 
water, in a stove heated to 86° to 
100° F. (29° to 38° C.). With refer- 
ence to the bleaching of silk by sul- 
phurous add, Moyrers opinion' seems 
to be that probablj^ it does not act 
directly in destroymg the colouring 
matter of the fibre; but that alozw 
with the formation of sulphuric add 
there is also a production cu ozone. 

Tintii\/g.—l!im operation is neoea- 
saiy to hide the faint yellow hue which 
the silk still retams. Unlike the' 
analogous operation in use with cotton 
and wool, the question here is not 
always one of simple blueing ; to suit 
the tastes of the merchanti^ the sQk 
is actually dyed in various ddkste 
shades, e. g. milk-white, snow-white 
(pure-white), azure-white, bhddif 
white), Ghin^ white (<»»ng^ yellow^ 
ish and jpurplish whitei^ obtah^ 

pure white, a veiy weak neutral batik 
of ammoniaoal cochineal end ind^j^ 
carmine is used, care taken 

that the dye should not teo rapidly 
fix itself on the fibre * to prevent thiv 
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a little ground chalk is added to the 
bathi. A cold or slightly tepid solu* 
tiott of aniline violet, with addition of 
a little soap, is also veiy much used 
for this shade. To obtain Chinese 
white, a weak soapy solution of annatto 
may be employed. After tinting, the 
silk is rinsed in fresh water and dried 
in a .moderately warm stove, admit* 
ting as little light as possible. 

Soowring and Bleaching Woven Silk. 
Before scouring, the goods are singed 
with the gas flame (as in cotton 
bleaching). The scouring machine 
consists simply of a winch set over a 
wooden box or tub. As with the silk 
yam, so here, there are two operations, 
** ungumming” and ** bo iling ^” both 
of which can be done with the same 
machine. For ungumming, the piece 
is simply winched backwards and 
forwards, for about an hour, in an old 
boiling liquor at 212° F. (100° C.). 
After winding the piece on to the 
winch and allowing it to drip, the 
liquor is run off and the tub is refilled 
withiresh liquor, containing 30 to 40 
per cent, of white soap, and heated to 
moipient boiling. The piece is then 
unwound and again winched back- 
wards and forwards for about 2 hours ; 
it is then rewound on to the winch, 
and allowed to drip for ^ hour, 
when it is ready to be rinsed for 
dyeing in du*k shades, or to be 
bleached for pale or white shades. 
Sometimes, in order to save time, the 
Ixnling is done in podcets as in the 
case of .silk yam.. For rinsing, the 
winoh with the ^ wound on it 
is transferred to another tub contain- 
ixtf a week solution of soda crystals, 
trhere it is unwound and winched for 
J hour, after which it is removed to be 
stream^ 'in running water, and 
beaten, till thcnoimhly clean and 
ready for dyeing. U tot sulphuring, 
a ftwh weak soap bath h^ted to 
F. (4»° C.) is given, instead of 
and, after drainmg, the 
il|e«^huimm the^wlphur stove, 
to'lfo .degree of purity of 
ihis soaping and sul- 
» fc^pealwd Severn ^es. 


Silver Dials.— Clean the dial by 
any ordinary means, then black it over 
the flare of gas, continue heat till 
black burns off, then pickle in vitriol 
and water, 1 in 20. 

Sponge. — (1) Saturate in a quart 
of buttermilk for 24 hours, and rub 
between the hands. (2) soak in 
dilute muriatic acid (1 acid to 1^ 
water) for 12 hours, wash well with 
water, to remove lime, then immerse 
it in a solution of 2 lb. hyposulphite of 
soda in 12 lb. water, to which 2 lb. 
muriatic acid has been added a moment 
before. After it is sufficiently bleach- 
ed, remove, wash again, and dry. 
(3) Soak for several days in cold water, 
renewing the water and squeezing the 
sponges occasionally. Then wash in 
warm water, and put into cold water 
acidulated with hydrochloric acid. 
Next dry, take out, and wash 
thoroughly in soft water ; then im- 
merse in an aqueous sulphurous add 
(sp. gr. 1*034) for a wedk. After- 
wards wash in plenty of water, squeeze, 
and allow to dry in the air. (4) Soak 
in dilute hydrochloric add to remove 
the lime, then wash in water and 
place for 10 minutes in a 2 per cent, 
solution of potassium permanganate. 
Their brown appearance on removal 
from this is due to deposition of man- 

f anous oxide, which may be removed 
y steeping for about 2 minutes in a 
*3 per cent, solution of oxalic add, 
to which a little sulphuric add has 
; been added. As soon as the sponges 
appear white, they are washed out in 
water to remove the add. Veiy dilute 
sulphuric add may replace the oxalic 
add. (6) First wash in tepid water, 
and then in a solution of hydrochloric 
add (5 c.c. per Hire s 5 fl. dr. per 7 
pints), which frees the pores from 
carbonate of lime ; next immerse for 
24 hours in a solution compohed of, 5 
pints hydrochloric add in 100 of 
water, with addition of 6 pints hypo- 
sulphite of soda. (Blondeau.) 

(6) Wash first in weak muriaticadd, 
then in ool8 water ; soak in weak, sul- 
phuric ad4f in water again, and 
m^y rinse in rose-water. 
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Starch. — Potato starch is largely | i»rt (by weight) of chloride of lime 


bleached by the application of sul- 
phuric acid, this being absolutely 
requisite when the potatoes are at all 
decayed. After the use of the sul- 
phuric acid any remaining traces of 
acid must be neutralised by ammonia 
or milk of lime, fixed caustic alkalies 
being inadmissible. Chlorine is also 
much used for blesiching starch, usually 
as a solution of calcium chloride in 
water soured by the addition of sul- 
phuric acid ; this and some other salts 
cause the grains to swell, and render 
them soluble in cold water. Sal- 
ammoniac is another favourite agent. 

Straw. — On a small scale, with 
such an article as a straw hat, a linnet, 
a basket, etc., the following method 
may be followed : (1) The straw, hav- 
ing been well washed with weak soda 
lye, is rinsed in plenty of clean water 
lightly shaken, etc. ; remove super- 
fluous moisture, and place, supported 
on a stick, under a large glazed earthen- 
ware pan (turned upside down). A 
wy small pipkin, capable of holding 
about ^ pint is now placed on the fire, 
^d about i oz. of roll brimstone placed 
in it. When the brimstone is all 
melted, a light is applied to it, so as 
to cause it to catch fire. The pipkin 
with the inflamed sulphur, is now j 
pla<^ under the glazed pan in such a I 
position as not to scorch the article to | 
be bleached. The spaces between the 
pan and the table or floor on which it 
rests, must be carefully closed with 
damp cloths placed around to prevent 
the escape of the sulphurous acid gas 
produced by the combustion of the 
sulphur. In about 2 hours the pan 
may be removed, when the straw will 
be found nicely bleached. N.B.— This 
operation had better be performed out 
of doom, as the sulphurous acid gas 
which is set free on lifting the pan, is 
extremely irritating to the cheat and 
tiiroat. (2) Or the articles, having 
been washed as before, may be placed 
for an hour in weak chloride of lime 
water, and then hung out on% h'nw to 
dry dowly. The blonde pf lime } 
water should be made by miring x 


vdth 20 of water, agitating the mixture 
with a stick, until all the particles of 
chloride of lime are thoroughly broken 
up allowing the mixture to settle, and 
poiiring ofif the clear portion from the 
dregs for use. (3) In Tuscany, where 
a considerable amount of straw is 
bleached, the straw is selected while 
I the wheat is bearded, and the grains 
still in a soft milky state. In ordm* to 
I ensure the requisite fineness, the com 
I is sown very tMckly, so that the straws 
are in a dwindled condition. The 
I straws are cut, spread out for 2 or 3 
' days to dry out the sap, tied up in 
bundles, and stacked to aUow all mois-. 
ture to dry off. They are then 
again spread out exposed to the dew 
and atmosphere, turned over several 
times, and watered with clean water. 
After this, the lower joints are cut off, 
the chosen portions exposed to the 
action of steam in a steam vat, which 
further decolorises them, and lastly 
bleached by exposing to sulphurous 
acid vapours in closed chambers. (4) 
In this country, the straw is prepaid 
by acting upon ordmary matenals; 
flmt, with a solution of caustic soda, 
boiling, by which a considerable por- 
tion of the organic matter and natural 
varnish is disintegrated ; after this it 
is washed well to remove all the mate- 
rial which the alkali dissolves, and then 
exposed to the action of sulphurous 
acid or chlorine in closed vessels. (5) 
Kurrer states that straw may be 6^ 
nomicalJy whitened by being steeped 
repeatedly in boiling water and very 
weak alk^, and, after all the soluble 
matters are in this way removed, by 
tasting alternately with very dilute 
solutions of chloride of lime and sul- 
phurous acid vapour, until decoloratiou 
has been effected. This method, 
though tedious, is said to be very 
effectual for divesting the straw cl its 
natural varnish, whi^ renders it r&tj- 
brittle. (6) AWt 9 os. of permai^^ 
nate of potash arp dissoly^ m 1 gal. 
of warm water. This is done in an 
earthenware vessel, ahd ooldasater is 
then added until the liquki takes a 
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dark red colour. The straw is left for 
about 6 hours in a tepid and weak solu- 
tion of soda crystals. It is then 
washed carefully and introduced into 
the permanganate solution, in which 
it is continually agitated. As soon as 
it has taken a light brown colour, it is 
dipped in dbld water, then in a bath of 
bisulphite of soda, strong enough to 
be smelled. In this bath the straw is 
left for 15 minutes, and when taken 
out it is prfectly white. (7) Soak 
the goods in caustic soda, and after- 
wards use chloride of lime, or Jairelle 
water (chloride of potash). The excess 
of chlorine is afterwards removed by 
l^poBulphite of soda (antichlor). 

Wax.-— (1) Melt the wax in a jar, 
and put into it powdered nitrate of 
soda (Chili saltpetre) in the proportion 
of 1 08 . to the lb, of wax ; afterwards 
add, by degrees, 2 oz. to the lb. of 
sulphuric acid, ^uted with 10 times 
its weight of water, keeping the wax 
warm and stirring tiie while. Let it 
stand a short time, and then fill up 
the jar with hot water, and allow the 
whole to GO(d. The wax should then 
be white. Afterwards wash with 
water to remove any nitric acid that 
may x^main, as it would make the 
wax yejlow. 

(2) Melt the wax with about 3 per 
cent, of water in a bright copper 
vessel, preferably heated by steam, 
and when the whole is liquid, and has 
boiled for a few minute, withdraw 
the heat. Then sprinkle over it some 
oil of vitriol in the proportion of 3 oz. 
or 4 oz. (fluid) to eveiy cwt. of wax. 
^ oireful in doing this, as if done 
. Garelessly the melt^ wax will froth 
up and boil over. The oil of vitriol 
Should be scattered over the whole 
sur&ce. Clover, it over, and allow it 
to settle. Then skim it gently with 
a hot ladle and bale it into vessels to 
4^. Take oare not to ^disturb the 


^fediment. * Tq bleach the wax, expose 
flakes to, the action of the 
jujmd, i|Qd tern. Sometimes it is 
to jtiuinge tiie surface ex- 
remelt^ it, and again 
in^ thin flakes, v 


(3) Wax for candle-making is 
bleached by being melted in hot water 
Or by steam in a wooden or tinned- 
copper vessel. It is allowed to settle, 
and the waxy superstratum is run off 
while fluid into a wooden trough, 
having a row of perforations in the 
bottom, by which it is distributed 
upon horizontal wooden cylinders 
revolving with their lower portions 
surrounded by cold water. The 
ribbons or fibres made in this way are 
exposed to the bleaching action of the 
atmosphere And sunlight, being fre- 
quently moistened and turned over 
during the process. It is necessary 
to guard against wind, which might 
scatter the shreds ; hence large cloth 
covers are kept in readiness. The 
operation is continued till the wax 
b^mes perfectly white. It is usually 
conducted in Britain between 4^pril 
and September, the weather not being 
propitious at other seasons. In 
France, it is customary to add a little 
cream of tartar or alum to the water 
in which the wax is melted, whereby 
the bleaching is mucb curtailed. 
Bleaching agents like chlorine render 
wax unfit for candle-making. 

(4) Puiaffin wax is treated by mix- 
ing with a little strong sulphuric acid 
and heating to 150^ G. lliis has the 
effect of charring the oolouring matter, 
but does not injure the paraffin. 
After being allowed- to cool, water is 
added and the whole boiled. When 
cool the wax forms' a cake on the sur- 
face, which is then rinsed and dried. 
Filtering through animal charcoal, in 
a steam jacketed pan, produces an 
excellent colourless product. 

WicKer-work. — Make a solution 
of 1 part chloride of lime with 20 
parts water. Well mix, then let 
stand, and run off the clear liquid into 
a wo^en tub. Dip the baskets In 
this and let them stay half an Hour. 
Remove them from this solution, jHeis 
dip in hydrochlorio acid and .prater 
(1 to 20) ; let remain quarter of ab 
hour, thte wash in plenty of . vatw, 
and let diy in a cool shady place. 
Wool. — The wool is mt prepared 
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according to the purposes for which it 
is intended, by treating it with solu- 
tions of soap. By this process it is 
cleared of a great quantity of loose 
impurity and grease which is always 
found in wool, often losing no less 
f>ia.Ti 70 per cent, of its weight. The 
heat of the lye must be carefully 
attended to, as a high temperature is 
found to fix the unctuous matter or 
yolk of the wool. After washing it is 
taken to a sulphur chamber, where it 
is exposed to the fumes arising from 
the slow combustion of sulphur, for 
from five to twenty hours, according 
to circumstances. It is again washed, 
and then immersed in a bath composed 
of pure whiting and blue. It is then 
exposed a second time to the fumes of 
the sulphur, and washed with a solu- 
tion of soap, which renders it of the 
proper whiteness. olio articles 

on Bleaching in Spons’ ‘Encyclopaxiia.') 

>-»E3tCS<— 

Boiler Corrosion, 

(a) Extensive internal corrosion fre- 
quently occurs in boilers using water 
that has been passed through surface 
condensers over and over again. To 
prevent the corrosion add sufficient 
soda to the feed-water to make the 
water in the boiler alkaline, and place 
rolled zinc plates in good metallic and 
electrical connection with the inside 
of the boiler and under water, so that 
no part of the boiler is more than 6 ft. 
from the zinc, and renew the zinc 
when it is wasted. 

To prevent corrosion in idle boilers 
fill them with water in which about 
50 lb. of common soda has been dis- 
solved to each 100 cub. ft. of water. 
If the water is sufficiently alkaline 
after this is done, a bright hung 
in the water will not rust. 

The French Navy uses t.biH system ; 
The boilers are first completely filled 
with sufficient water, and a softition of 
milk-of-lime or soda is added to the 
water. The solution is made stronger 


if the tul)es are large, and of less 
strength if they are small, in order to 
avoid the danger of contracting the 
effective area by deposit from the 
solution. 

The outside of the steel or iron 
tubes is painted with red 1^ or tar 
as far as the parts are accessible. For 
those parts which are inaccessible a 
protective coating is obtained by burn- 
ing tar under them. 

In the American Navy, boilers not 
in use are thoroughly cleaned and 
painted with a mineral oil. 

In the English Navy, after cleaning, 
boilers are thoroughly dried and a pan 
of charcoal burned in them to con- 
sume the oxygen of the air, and quick- 
lime is used to absorb any moisture 
that may remain. 

To prevent rust in unused boilers, 
it is advisable to keep them filled with 
water, and the exterior well painted. 
(W. W. Christie.) 

(J) External corrosion of boilers 
chiefly arises from damp in any brick- 
work in which they may be set, there- 
fore it should be kept as dry as possible, 
and should be coated with a waterproof 
composition. Moisture may be com- 
municated to the brickwork, in addi- 
tion to the usual means, by leakage 
throi^h rivet - holes, longitudin^ 
seams, and other defects, or want of 
sufficient care in preventing water or 
damp air reaching it, particularly if a 
boiler be wholly or partiy below ground 
level. Great width of beai^ surface 
of a boiler on brickwork is liable to 
increase, if it be not the cause of, 
corrosion, for water will trickle to- 
wards it, and there remain. 

Boilers placed on a broad wall per- 
pendicular to their vertical centre are 
specially liable to corrode, as then the 
lowest portion of their whole circum- 
ference is seated on brickwork. Con- 
sistSent with sufficient bearing, the 
bedded surfaces should be as small as 
possible, in order that but little of the 
entire circumference of the shell be 
covered. Material of a hygroscopic 
nature should not be used to join a 
boiler to the brickwork setting, and 

L 
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therefore fire-clay is considered far 
preferable to lime mortar. The longi- 
tudinal seams should be so arranged 
that they can be inspected and caulked, 
and therefore should not be covered. 
The joints and any flaws in the boiler- 
plate and vulnerable places, and suffer 
most from heat and other causes. 

(J. Newman.) 

— --C3tCS<~ 

Boiler Incrustation 

AND 

BOILER COMPOSITIONS. 

The extent and character of the 
solid matters in the various natural 
waters at the disposal of the boiler- 
owner (the so-called natural mineral 
waters, such as those of Bath, Buxton, 
and Harrogate, are here left out of 
account) vary considerably, and depend 
upon the nature of the ground. Thus 


solution ; river and brook waters which 
flow over the surface are more charged 
with vegetable oi^nic matter than are 
well and spring waters. The chief im- 
purities usually present are the carbon- 
ates of lime and magnesia, and the 
sulphates of the same two earths ; 
common salt (sodium chloride) is pre- 
sent in all waters ; silica is a common 
constituent ; some waters contain mag- 
nesium chloride. 

The analyses of various boiler waters 
that have come under the writer s notice 
are given in the table below. The figures 
are expressed in grains per gallon. 

These figures serve to demonstrate 
how wide is the variation in the waters 
that" owners of boilers in various dis- 
tricts have to deal with. The analyses 
of scales from various waters, page 147, 
also show this great variation. 

In A, B, and C, it is the carlwnates 
of lime and magnesia which form the 
great bulk of these scales, while in D, 
£, and F, it is the sulphate of lime. 


Source of Water. 

Well. 

River. 

Town 

Supply. 

CenaL 

Well 

River. 

River 

Month. 

Sodium Chloride . , . 

1*66 

0*82 

4*32 

6*28 

6*28 

3*06 

62*68 

lime Carbonate . . . 

10*00 

0*98 

18*18 

10*99 

1*39 

16*89 

10*46 

lime Sulphate . . . 


0*22 

1*03 

2*99 

64*16 

4*30 

6*32 

Magnesium Carbonate 

4*76 

0*14 

1*24 

2*76 

1*78 

0*31 

2*68 

Mamesium Sulphate. . 
Somum Sulphate . . . 

.. 

.. 

2*34 

12*41 

22*46 

1*28 

4*28 

4*16 


.. 

18*96 

28*96 


1*84 

Oxide of Iron .... 


,, 


0*13 

.. 

.. 


Organic Matter . . . 

SiUoa 

2*22 

0*68 

3*20 

6*24 

2*46 

6*68 

10*66 

•• 

•• 

0*50 

0*31 

0*36 

0*42 

0*13 

Total Solids .... 

22*78 

2*84 

25*81 

70*03 

116*83 

31*43 

87*46 


in limestone districts, as in Derbyshire, 
or in chalk districts, such as in the 
London district, tliere is much carbon- 
ate of lime in the water ; in slate and 
» granite districts, as in Cumberland 
f,aK^ Cornwall, l^e waters are Mrly 
, and contain very little matter in 
raomrion; in Torkshim, where there 
iaa deid of magnesium limestone, 

waters contain much magnesia in 


There is some difference in these two 
classes of scales ; those which contain 
the carbonates chiefly are usually 
brittle and pulverulent, while if there 
is but little sulphate, as in A and C, 
then the scale may be powdery rather 
than adherent. On the othw hamd, 
owing tr the more crystalline nature of 
lime sulphate, the s^es, in which it 
occurs prindpfdly, are hi^ and myi- 
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— 

A. 

B. 

C. 

P. 

E. 

F. 

Lime Carbonate . . 

32-16 

50-04 

75-92 

1-22 

17-31 

11-21 

Lime Sulphate .... 

6-64 

29-76 

3-16 

78-32 

33 76 

60-36 

Magnesium Carbonate . 

20-04 

10-84 

10-16 

10-36 

18-04 

16-36 

Alkaline Salts .... 

3-31 

0-86 

0-84 

0-64 

0-64 

0-21 

Silica and Insoluble . . 

17-70 

0-48 

0-22 

0-66 

0-33 

0-68 

Organic Matter. 

6-91 

4-44 

6-21 

3-54 

6-36 

6-24 

Oxides of Iron and Alumina 

7-46 

2-36 

2-96 

4-64 

2-88 

4-06 

Water 

6-78 

1-22 

1-53 

0-72 

0-78 

1-88 


taUine, difficult to break up and re- 
move. 

The chief scale formers which boiler 
owners Imve most to dread are the car- 
bonates and sulphates of the two earth 
metals, lime and magnesia, particu- 
larly the Bulpliates, because these form 
the hardest scale. Alkaline salts are 
not of much moment, while silica and 
other substances are usually present 
in too small an amount to exert any 
material effect. The question arises, 
Can the formation of scale be prevented 
in any way ? 

There are two ways in which this is 
done at the present time. The best 
plan is to adopt some method of soft- 
ening the water — that is, removing 
the lime and magnesia compound 
before the water goes into the boiler. 
This is the better plan but it necessi- 
tates^ a special plant, to the cost of 
erection of which, and the labour in- 
volved in attending to it, many boiler 
owners object. 

The next method is to add to the 
waW in the boiler some substance 
which shall so react with the constitu- 
ents of the water as to change their 
properties, converting them from scale 
formers into sludge by periodical open- 
ing of the blow-off taps. Many boiler 
users do not give as much considera- 
tion as they might do to the quantity 
of solid matter they put into their 
boilewB, and what becomes of it. 

Alkalies. —When the water con- 
tains carbonate of lime and lyn gwasi a 
chiefly, very little of anything is 
needw, as these are deposited in a 


loose form by the mere boiling of 
the water, for they owe their presence 
in the water to the fact that they are 
only soluble in water containing car- 
bonic acid gas in solution; and on 
boiling, this gas passes away, and 
consequently thie carbonates are de- 
posited. The addition of sozne caustic 
soda will assist in this action. 

In the case of sulphate of lime, it is 
desirable to add some carbonate of soda 
to decompose it, and convert the sul- 
phate into carbonate of lime, sulphate 
of soda being formed at the same time. 
In the case of magnesia sulphate, caus- 
tic soda acts better than carbonate of 
soda, oxide of magnesia, which is more 
insoluble and bulky than carbonate of 
magnesia, being tlmown down. Hence 
it will be found that carbonate of soda 
in its various forms of soda crystals, 
soda ash, or ammonia alkali and caus- 
tic soda, form the basis of most boiler 
comTOsitions. 

Alkaline Balts.— Of the saline 
bodies, borax and phosphate of soda 
have often been used, and may with 
some waters prove us^l, but they 
are costly ; they will act hj throwing 
down the lime and magnesia as the 
borates or phosphates of those earths, 
and these are very insoluble and 
amorphous in their nature. Oxa- 
late of soda has been used in some 
oases with benefleial results when the 
water contains much lime, oxalate of 
lime being formed, which is also very 
insoluble. 

Permanganate of potash has ^so 
been used, but how it acts is unoertain, 

L 2 
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except as destroying the organic 
matter. 

Oils and Fatty Matters. — 

Fatty matters were much used at 
one time, but now seem to have been 
given up. Certainly, they cannot be 
considered as satisfactory additions to 
a boiler. Under the conditions pre- 
sent they must undergo decomposition 
into fatty acid, and this will act corro- 
sively on the boiler plates and fittings. 
Paraffin and petroleum oils are aSso 
objectionable. 

Tannin and VegetableBodies. 

— Various tannin matters, such as chest- 
nutextract, sumac extract, gambierand 
suD^, are often added to boiler com- 
positions, partly as colouring matters, 
partly oh account of their influence 
on the formation of scale. While they 
can hardly have much, if any, chemi- 
cal effect, yet their presence will exert 
a mechanical influence in keeping the 
scale open and loose, easily to be drawn 
off through the blow-off cock. 

As they are generally presented in a 
dry form, they should be well soaked in 
water before being introduced into the 
boiler, else they are liable to be carriwl 
over mechanic^ly with the steam, and 
give much annoyance by choking the 
pipes and valves. Care must be taken 
also where the steeun is to be blown into 
tanks for heating purposes, as in flax 
^d hemp boiling, the tannic acid form- 
ing with the iron present in the fibre 
a black stain or blot, which cannot be 
bleached without the use of an acid, 
and consequent liability to damage the 
tissue. 

Starch is often added partly to give 
a false idea of the strength of the com- 
position, partly to act in the same way 
as the tannin matters. 

Summarising the matter of these 
compositions briefly, one may say that 
where the carbonate of Umeand nn^- 
nesia only are concerned, then caustic 
soda is best agent to use ; where 
^ sulphate of lime pr^ominates, 
i&ftoi carbonate ef spda, with a small 
amount ef^otalate of soda, or phos- 
ftottr' of sdda, may be employed, 
magneda salto are abun^nt, ! 


then caustic soda should predominate 
in the composition. 

There is one point that should not 
be overlooked ; some waters contain 
much organic matter — often this has 
an acid character, and tends to corrode 
the boilers. This is partly corrected 
by the alkalis added, but it is as well 
to destroy it, and here it is that per- 
manganate becomes useful. 

The following may be taken as typi- 
cal boiler compositions : — 

(а) Powder — 

1. For limey waters : 

1 cwt. ammonia alkali, 58 per 
cent. 

10 lb. 98 per cent, caustic soda. 

2 lb. oxalic acid. 

2. For limey waters with much or- 
ganic matter : 

1 cwt. ammonia alkali, 58 per 

cent ^ 

10 lb. 98 per cent, caustic soda. 

2 lb. permanganate of potash. 

3. For magnesium waters : 

1 cwt. ammonu alkali, 58 per 
cent. 

28 lb. 98 percent, caustic soda. 

5 lb. phosphate of soda. 

4. For magnesium waters with much 
oiganic matter : 

1 cwt. ammonia alkali. 

28 lb. 98 per cent, caustic soda. 

5 ib. phosphate of soda. 

2 lb. permanganate of potash. 

(б) Liquid— 

To the materials given below add 
water to make up to any desired 
strength (usually the quantitieB given 
will do to fill a 40-gal. cask). 

1. For limey waters : 

84 lb. ammonia alkali. 

10 lb. caustic soda. 

2 lb. oxalic acid. 

. 8 lb. cutoh. 

2. For limey waters : 

84 lb. ammonia alkali. 

10 lb. caustic soda. 

• 2 lb. oxalic add. 

8 lb. cutch. 

8 lb. farina. 
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3. For magnesium waters : 

76 lb. ammonia alkali. 

20 lb. caustic soda. 

2 lb, phosphate of soda. 

3 lb, cutcL 

4. For waters with organic matter : 

76 lb. ammonia alkali. 

20 lb. caustic soda. 

3 lb. phosphate of soda. 

2 lb. })ermanganate of pota.sh. 

5. For waters with much sulphates : 

84 lb. ammonia alkali. 

20 lb. caustic soda. 

3 lb. oxalic acid. 

5 lb. cutch. 

These will show how to build up a 
composition. 

As to the quantity to l»e added, it 
is a safe plan to add 10 gr. of ammonia 
alkali or caustic soda to every 10 gr. 
of lime and magnesia compounds in 
the water. 

(‘ Decorators’ Gazette and Plumbers' 
Review.’). 

Other Organic Compositions. 

— Peat or moss has been used in many 
cases with the best results, whilst with 
some waters potatoes act well. The re- 
sidue in the boiler is soft, and the blow- 
cock should be frequently used. Many 
other organic materials liavefrom time 
to time been in the market. They 
form an important class of substances, 
and many of them give good results. 
The analyses of the incrustations show 
an increase in the proporilion of or- 
ganic matter, but otherwise they do 
not materially differ from those ob- 
tained from the same waters when no 
anti-inorustator is used. 

These organic Bul»tance8 are fre- 
quently mixed with salts, and have 
then the properties of both classes — 
that is to say, chemical and mechani- 
cal actions. They are liable, however, 
when used with hard waters, to form 
somewhat dense cakes, which become 
more or less hard, are chai^, and 
oause overheating and consequent dam- 
age. This seems to be due to an 
excess of the saline constituent, for 
oatural substances containing little 
ilkaline base in proportion to organic 
Donstituent do not seem to give similar 


results. The saline ingredient is gene- 
rally caustic soda or soda ash. 

No attempt should be made to 
soften water or employ anti-incrusta- 
tors without first making a searching 
inquiry as to the nature of the waters 
available and the scale they may form. 

No special law can be laid down 
for the softening of water or the use 
of anti-incrustators — the cause of the 
disease must first be learned, and then 
the remedy may be safe and sure. To 
limit the materials used, by laying 
down a hard and fast rule, would be 
to ctiuse injury and loss to the steam 
user. The best results are obtained 
by the employment of a man of skill, ‘ 
and the rigid working out of his 
suggestions. 

A writer in ‘ Le Technologiste ’ dis- 
cusses the processes employed to pre- 
vent boiler incrustations under 3 
classes : (1) chemical ; (2) chemical 
and mechanical combined ; (3) phy- 
sical. 

Chemical Processes. — These 
consist in the use of certain solvent sub- 
stances introiluced into the boiler to 
precipitate salts contained in the water. 

I The non-adherent, muddy deposits thus 
formed from the calcareous matter are 
from time to time removed, that they 
may not by their presence be an ob* 

I Stacie to the action of heat. Colouring 
' matters, dyewoods, and in general aU 
woods containing tannin, can be used 
, for the pmpose, when the waters con- 
I tain neither sulphates nor chlorides. 

I Various other products having for base 
fecula, lime, and baryta, are also em- 
I ployed with success ; but the constitu- 
tion of the substances used should be 
suited to the nature of the water. 
The chief inconvenience in using these 
products is that most of them corrode 
the boiler-plates, and produce a froth 
I in the water with which they are 
mixed, containing precipitated hag- 
I ments, which, in consequence of th^ 
small size, are readily carried by the 
steam into tlie valves and cylinders of 
the engine, where they may injure the 
joints through friction, and cause an 
I escape of the steam. 
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Cliemico - Mechanical Pro- 
cesses. — In the processes just refer- 
red to, it is of course necessary to open 
the boiler in order to remove the de- 
posits, and this may sometimes require 
a stoppa^ • of work for an entire day. 
This diWlvantage would be obviated if, 
instead of putting the anti-calcareous 
matters into the boilers, they were put 
in the feed water, and this water filtered 
(after heating) before being introduced 
into the boiler. Apparatus of this kind 
is now very largely used, the precipitat- 
ing matters being mixed, by mechanical 
agitation, with the feed water in large 
reservoirs. When the mixture is 
sufficiently complete, the muddy water 
is decanted during 10 or 12 hours, 
and filtered previous to use. 

Physical Processes.— By heat- 
ing the water to a high temperature, it is 
possible to purify it from all the sedi- 
mentary matters contained in it. Tht^e 
matters are decomposed and precipi- 
tated, and cannot adhere to the walls 
of the vessel containing them till the 
temperature of the water is lowered. 
The temperatures at which the cal- 
careous matters are precipitated are 
the following : — 

Carbonates of lime, between 176® and 
248® F. (80° to 120° C.). 

Sulphates of lime, between 284° and 
302® F. (140° to 150® C.), 

Chlorides of magnesium, between 
212® and 257° F. (100® to 125° C.). 

Chlorides of so^um, between 302° 
and 320® F. (160° to 160° C.). 

When the water contains only car- 
bonates of lime, it suffices to heat to a 
temperature of about 212®F. (100° C.), 
which may easily be obtained from the 
exhaust steam of the engine, and with 
ordinary air-pressure. When the water 
contains sulphates of lime or chlorides 
of sodium or of magnesium, as sea- 
water, it must be rsused to a higher 
temperature, which has to be obtained 
ly heating under pressure. In this 
case, the steam must be taken from the 
boiler — a fact which proves obstructive 
to the general use of such apparatus. 

U«e of Zinc. — This conmsts in in- 
troducihg into the boiler some small 


ingots or clippings of zinc ; it is 
then observed that the usual earthy 
substances, instead of forming a hard 
and adherent deposit, form a non- 
coherent crust, which can be readily 
removed. If the water be very 
strongly impregnated with lime salts, 
the deposit, even if coherent and solid, 
does not adhere firmly to the lx)iler 
plate. The zinc is converted into a 
white earthy mass, principally oxide 
of zinc. No trace of zinc can be 
detected in the water, and there is 
very little in the ordinary incrustation, 
as the oxide of zinc forms a separate 
deposit. Experience has shown that 
about 2 lb. of zinc per month per 
horse-power is sufficient. The action 
of the zinc, being in contact with the 
iron boiler plate, is probably electrical, 
and, if hydrogen be evolved in small 
Imbbles, it would be sufficient to ac- 
count for the deposit being non- 
adherent and friable. 

A boiler with clean plates yielded with 
1 lb. coal 7*5 lb. steam, after two 
months only 6*4 lb. steam, or a de- 
crease of 17 per cent. At the same 
time the boiler had suffered by con- 
tinual working. Suppose a boiler free 
from inside crust would yield a saving 
of only 5 per cent, in fuel (and this 
figure is taken very low compared with 
practical experiments;, it would be at 
the same time a saving of 1 Jd. per cub. 
yd. of water. If the cleaning of 1 cub. 
yd. of water therefore costs less than 
1 , this alone would be an advantage. 

For a long time, efforts have been 
made to find some means for tViia 
purpose, and we have reached good 
results with lime and chloride of 
barium as well as with ma gniiiHift pre- 
parations. But these preparations have 
many disadvantages. Corrosion of tb* 
boiler iron and muriatic acid gas have 
been detected. Chloride of calcium, 
which is formed by tmiti g chloride of 
barium, increases the/noiling-point 
considerably, and dimi^hes the elas- 
ticity of steam ; while the sulphate of 
soda, resulting from the use of carbo- 
nate of soda, is completely ineffectual 
against the boiler iron. It increases 
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the boiling-point of water less than all 
other salts, and diminishes likewise 
the elasticity of steam. (WuUner.) 

Magnesia. — In using magnesia 
preparations the precipitation is only 
very slowly and incompletely effected 
—one part of the magnesia will be 
covered ly the slush and the formed 
carbonate of magnesia in such a way, 
that it can no more dissolve in water 
and have any effect (‘ Dingier ’s Polyt. 
Joum. ’). The use of carbonate of soda 
is also cheaper than all other above- 
mentioned substances. One milli- 
gramme equivalent sulphate of lime 
in 1 litre = 68 grm. sulphate of lime 
in 1 cub. m. requiring for decomposi- 
tion : 120 gr. (68-88 per cent.) chloride 
of barium of commerce— cost, 0*6d. 

Or 60 gr. magnesia preparation — 
cost, ^d. 

Or 66 gr. (96-98 per cent.) carbonate 
of soda — cost, 0*41d. The propor- 
tions of cost by using chloride of 
barium, magnesia preparation, carbon- 
ate of soda will be 6 : 6 : 4. 

Carbonic Acid.— Method adopted 
by Schiibler. It is liquid carlwnic 
md, which he brings in a cylinder 
in connection with t^e boiler, which, 
though cold, is still filled with 
water. The water hereby becomes 
saturated with carbonic acid. This 
carbonated water then dissolves the 
carbonate of lime, the principal part of 
the incrustation, and forms an acetous 
carbonate of lime, which falls off, and, 
after removal of the water, the boiler 
will be found free from the incrusta- 
tion. 

Delfo88e*8 Patent. — ^If the boilw 
be stationary, and fed with fresh water, 
the amount of anti-petrifying mixture 
per horse-power for 336 hours’ con- 
sumption may be made by miTing to- 
gether 2 oz, muriate of soda, 2 dr. 
of dry tannic or gallic acid, 2J oz. of 
hydrate of aoda, or 1 or J oz. of sub- 
carbonate of potash. For locomotive 
boilerB travelling an average of 140 
miles per day, the quantitar of the 
mixture per horse power is increased 
one-fifth. If the water be brackish, 
or a mixture of salt and fresh, the 


muriate of soda is omitted, and instead 
12 oz, are used for 2^ oz. of hydrate 
of soda, and 6 dr. instead of 2 of the 
dry tannic or gallic extract. The mix- 
ture is also prepared in this manner 
when sea water is used in the boiler. 
The patentee prefers introducing the 
mixture into stationary boilers in quan- 
tities for two, three, or more days, but 
locomotive and marine boilers are to 
be supplied daily with a portion of 
the mixture, corresponding with the 
amount of duty to be performed. 

The ‘ Chemical Engineer ’ gives an 
account containing a number of com- 
pounds that have great efficacy in 
preventing boiler incrustation. 

Glycerine. — M. E. Asselin, of 
Paris, recommends the use of glycerine 
as a preventative. It increases the 
solubility of combinations of lime, 
and especially of the sulphate. It 
forms with these combinations soluble 
compounds. When the quantity of 
lime becomes so great that it can no 
longer be dissolved, nor form soluble 
combinations, it is deposited in a 
gelatinous substance, which never 
adheres to the surface of the iron 
plates. The gelatinous substances thus 
formed are not carried with the steam 
into the cylinder of the engine. M. 
Asselin advises the employment of 1 lb. 
of glycerine for every 300 lb. or 400 lb. 
of coal burnt. To prevent boiler in- 
crustation : — 

1. For a 6 H.P. boiler, fed with 
water which contauns calcic sulphate, 
take : Catechu, 2 lb. ; dextrine, 1 lb. ; 
czystallised soda, 2 lb. ; potash, ^ lb. ; 
cane siigar, ^ lb. ; alum, f lb. ; gum 
arabic, J lb. 

2. For a boiler of the same rize, 
fed with water which contains lima ; 
Turmeric, 2 lb. ; dextrine, 1 lb, ; 
sodium bicarbonate, 2 lb. ; potash, 
} lb. ; alum, § lb. ; molasses, | lb. 

3. For a boiler of the same size, f^ 
with water which contains iron : Gam- 
boge, 2 lb. ; soda, 2 lb. ; dextrine, 
1 lb. ; TOtash, i lb. ; sugar, } lb. ; 
alum, lb. ; gum arabic, | lb. 

4. For a boiler of the same size, 
fed with sea water : Catechu, 2 lb. ; 
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Glauber’s salt, 2 lb. ; dextrine, 2 lb. ; 
alum, J lb. ; gum arabic, ^ lb. 

When these preparations are used 
add 1 qt. of water, and in ordinary 
cases charge the boiler every month ; 
but if the incrustation is very bad, 
chai^ every 2 weeks. 

Filtering the feed is an excellent 
precaution, and should be universally 
adopted ; but to prevent the corro- 
sive action in marine and other boilers 
of substances which no filtering can 
arrest. Rowan thinks nothing better 
can be suggested than forming on the 
interior surfaces an artificial coating of 
calcium sulphate and magnesium hy- 
drate, in proportions varying with the 
pressure carried in the boiler. The 
mixture can be easily fed in in the 
form of a thin whitewash with fresh 
water ; but to obtain the best results 
it should be supplietl at the commence- 
ment of the boiler's career, before 
corrosion has unfitted the surfaces of 
the plates for the a<lherence of the 
prot^tive coat. It is claimed that 
when once hardened by heat, the arti- 
ficial scale thus made with fresh water 
cannot be dissolved by fresh water, 
and is not likely to be affected by the 
small quantity of sea water which may 
leak in ; that its thickness is qmte 
under control ; and that it is safe and 
free from the trouble attending the 
keeping up of a salt scale. 


Boiler and Pipe Cover- 
ing Compositions, to 

PREVENT LOSS OF HEAT. 

(See also Silicate Cotton ob Slao- 
* Wool.) 

(a) Take a bushel of fire-clay, a 
bu^el of common clay, a bushel of 
cow dung, 3 pints of tar, a peck of fine 
ashes, and a small quantity of plas- 
terer’s hair. Moisten with water and 
inix to the consistency of mortar. 
The following is the method of applica- 


1 tion.* First heat the boiler or pipe 
[ surface to about 120° F., then with the 
' hand or a cloth, or a suitable brush, 
rub a thin coat of the mixture on to 
the boiler. 'The object of this is to get 
the material to adhere. When this 
, is done (and left rough, not smoothed), 
j the first coat can l)e put on. This is 
applied with a trowel and should not 
I be more than ^ in. to J in. thick. Let 
[ it be very roughly finished, to make a 
key for the next coat, and let it stand 
one day to dry. Moisten the dried 
; surface with water or some of the 
mixtiu*e diluted to a wash and apply 
; the second coat, leaving tliis rough, as 
the last, and allowing it a day to dry. 
Repeat the process for the last coat, 
but this can be trowelled smooth. 
The three coats should make at least 
2 in. thick, wliile in certain cases four 
coats and a total thickness of 3 in. are 
needed. In certain cases, plaster is 
mixed with the last coat so as to admit 
of a good finish with the trowel. If 
there is any hkelihmxl of the covering 
beii^ knocked or roughly used, it can 
have a final covering of damp canvas 
put on while the last coat of composi- 
tion is soft. When dry the canvas is 
painted. In some cases fine wire 
netting is put over the covering, 

I With pipes of moderate size, the canvas 
. covering, if used, is cut into strips. 
6 in. wide, and wound on spirally. 

(b) Take 6 parts sifted coal ashes, 4 
parts fire-clay, 1 part common clay, 
2 parts plaster of Paris, 1 part of flour, 
2 parts cow dung, clear of straw, 2 
! parts cow-hair, ^ part of coal tar, and 
mix altogether to the consistenegr of 
mortar, using what water is necessary 
i for tliis. Apply eiEactly the same as 
1 with the preceding recipe (a). 

I (c) 6 cwt. of fossil meal,t ^ cwt. 
j fine road dust, 6 cwt. cow dung, 1 
I cwt. fire-clay in powder, about a bushel 
of finely cut chaff, 4 lb. well separated 
cow-hair. This, when well mixed, 
can be stored dry and wh^ required 
for use Koistened with water to the 

* The method here described baa to be fol- 
lowed with nearly all aonpoeitlonsof the kind, 
t Also known as " Kleaelgubr." 
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consistency of mortar. A rather 
special feature with this, as with all 
similar mixtures is that well working 
it in the moist state tends to toughen 
and improve it. Apply this mixture 
as described with the first recipe (a). 

(d) A mass highly recommended is 
prepared as follows : 100 parts by 
weight of finely ground limestone, 360 
of finely ground coal, 250 of pulverised 
clay, 300 of fine ashes from boiler- 
flues are thoroughly mixed with 600 
of water and 10 of sulphuric acid of 
50° B6., and after adding 15 of hair 
(cow-hair or calf-hair) the whole is 
made as homogeneous as possible. 
The article to be covered should, if 
possible, be previously heated. The 
mass is then gradually applied in 
separate layers, each about f in. tliick, 
until a tUckness of 2 to 2^ in. is 
attained. The whole may fimdly be 
painted any colour desired. 

(e) Boil 1 lb. each of rice flour, rye 
flour, cows’ hair and treacle with 150 
qt. of water, and gradually and with 
constant stirring add 80 lb. of infu- 
sorial earth or fossil-meal. Apply the 
mass in several layers to the lukewarm 
pipes. 

(/) Waste of cork, asl^stos, gypsum 
and cement, all finely ground, are, 
shortly before use, made with water 
into a paste of the consistency of 
mortar. The resulting mass is applied 
with a trowel to the objects to be 
insulated. It answers the purpose 
far better than masses containing hair, J 
glue, treacle, etc., as it is not subject 
to putrefaction or fermentation, nor 
destroyed by heat. It being a very 
poor conductor of heat the highest 
useful effect can be attained ; it 
adheres well and is very durable. 

(g) Felt, cork waste, mineral wool 
either made into suitable forms and 
attached to the pipe, or filled into a 
cast^ surrounding the pipe, and with 
or without an air space about the pipe, 
are much used for the above pur^e. 


Book-Binding and Book 
Ebpairing. 

By “binding” a book is meant the 
arrangement of the “ sheets ” compos- 
ing it, with maps, plates, etc., in 
proper sequence, within a pair of 
covers, of various material, with or 
without ornamentation, and in such a 
manner that the pages can be turned 
over separately without being de- 
tached. The art is divided into a 
number of operations. 

Folding. — The first step is to fold 
: the printed sheets evenly, by laying 
I them on a table with the “ signa- 
j tures ” (figures or letters on the first 
' page of each sheet) at the left side 
facing downwards. The sheet is 
folded over from right to left, care- 
fully placing the “ folios ” (numbers 
of the pages) together, and held so 
while the folding-stick, carried in the 
right hand, is drawn across the sheet, 
creasing the centre. Next the folder 
is hold where the new crease is to be 
made, and the top half is folded 
downwards in the same even manner. 
This order is repeated till the sheet 
assumes the form of a page. 

Books that have already been folded, 
and issued in numbera, must be 
“ pulled to pieces ” or divided before 
binding. The parts being arranged in 
order, the outside wrappers are tom 
away, and each sheet is pulled out 
singly, cutting any thread used in 
sewing the centre of the sheet at the 
back. Even if the sheets have not 
been properly done in the first 
instance, refolding is not often re- 
sorted to, the previous creasing ren- 
dering the paper liable to be tom ; 
books that have been bound and out 
would be rendered worse by refolding. 
The edge of each sheet (from a folded 
work) being cleared of all adhering 
glue, etc., the book is ready for the 
next process. In laige establishments 
folding is done by machine. A very 
useful auxiliary to hand folding is a 
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revolving table carrying the sheets in 
succession before the gatherers. 

BecUing wnd Bolling . — The object of 
these processes is to make the book 
solid. Use is made of a stone or iron 
slab, perfectly smooth, and bedded 
with great solidity ; and a belbshaped 
hammer, weighing about 10 lb., with a 
short handle fitting the hand. The 
faces of both hammer and “ stone ” 
must be kept clean, and it is well to 
lay a piece of paper above and below 
the “sections” when beating, or the 
repeated concussion will gla^ them. 
E^h “section” or lot should be 
, about ^ in. thick, that will be 15-20 
sheets, according to the thickness of 
paper. The section is held between 
the fingers and thumb of the left hand 
resting on the stone ; the hammer, 
grasped firmly in the right hand, is 
raised and brought down with rather 
more than its own weight on the sec< 
tion, which is continually moved round, 
turned over and changed about, in 
order that it may be equally beaten 
all over. By passing between the 
fingers and thumb, it can be felt 
whether it has been properly and 
evenly beaten. In each blow of the 
hammer, the face must fall fairly on 
the body of the section ; if the ham- 
mer is used so that the greatest weight 
falls outside the edge of the sheets, 

• the paper will break away as if cut. 
After each section has Iwen beaten, 
the whole are put together and beaten 
again. 

Bolling sometimes replaces beating. 
But all books should not be rolled, and 
it is essential to know how and when 
to use the beating hammer, and when 
the rolling machine. Old bwks should 
on no account be rolled. The early 
printing presses exerted such pressure 
on the t;^ that the paper round the 
margins is often 2 or 3 times as thick 
as the mnted portion. For modem 
work, the rolling machine is, as a rule 
better than the hammer. 

For roUing the book is also divided 
into sections but fewer sheets are taken 
6 upwards according to the 
. ^hality of the work. The sheets are 


placed between tins, and the whole 
passed under a roller, which is ad- 
justed to the thickness of the sections 
and the power required, by a screw pro- 
vided for the purpose. Some binders 
I execute rolling, at a small charge, for 
‘ others. 

! Collating.— Each sheet or leaf 
I must be put in its proper sequence, ac- 
cording to the “signatures.” Plates 
I are trimmed or cut to the proper size 
; before being placed in the book ; and 
maps that are to be folded must be 
put on “guards.” A map mounted 
on a guard of the size of the page may 
be kept laid open on the table beside 
the l»ok, which can be read at any 
part without concealing the map ; this 
is called “ throwing-out ” a map. 

For collating, the book is held in 
the right hand, at the right tup corner, 
a turn of the wrist bringing the hack 
to the front. The sections are fanned 
out and with the left hand brought 
back to an angle, which vrill cause 
them, when released, to spring for- 
ward, so that the letter on the right 
bottom comer of each sheet is seen and 
released in succession. The book 
must always be beaten or rolled before 
placing piates or maps, especially if 
they are coloured. 

After ascertaining that the letter- 
press is perfect, the plates are collated 
an^ squared vrith a sharp knife and 
straight-edge. If printed on paper 
laiger than the book, the plates must be 
cut down to the book size, leaving less 
I maigin at the back than there vt^ be 
I at the fore-edge when the book is cut. 
Frontispiece plates face to the left ; 

I but as a general mle, plates should be 
placed on the right hand, so that on 
opening the book they tBice upwards. 
With plates at a right-angle to the 
text, the inscriptions are placed on the 
right mardn, whether tlM plate faces 
to the right or left. Plates on thick 
paper must be “ guarded,” either by 
adding a piece of mper o)l^;the same 
thicknesi, or ^ cutting a |fieoe off the 
plate and rejoining with a strip of 
linen, so that the plate works on a 
linen hinge. The width between the 
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guard and the plate must equal the ; 
thickness of the paper. Cardboard j 
plates are strengthened by putting | 
linen at both b^k and front. If a ' 
book consist of plates only, sections | 
may be made by placing 2 plates and 2 
guards together, and sewing through 
the centre between the guards, leaving 
a space between the guai^s to form the 
back. 

Maps are best mounted on the finest i 
linen (which takes up the least room | 
in thickness), cut a little larger than | 
the map, with an additional piece left, 
on which to mount the extra paper, 
which throws the map out. The 
latter is trimmed at its back first, then 
brushed with rather thin paste ; the 
pasting-board being removed, the linen 
is laid on, gently rubbed down, and I 
turned over, so that the map comes j 
to the top ; the white paper is then i 
placed a little away from the map, and 
the whole is well rubbed down, and 
finally laid out flat to dry. The paste 
must be clean, free from lumps, and 
used very evenly and moderately. 
The map, when dry, is trimmed all 
round, and folded to its proper size — 
a little smaller than the book will be 
when out. 

With all folded maps or plates, a 
corresponding thickness must be placed 
in the backs where the maps go, or 
the fore-edge will be thicker than the 
back. Pieces of paper called guards, 
folded J-1 in. in width, according to 
the size of the book, and placed in the 
back, are sewn through as a section ; 
but care must be taken that the 
guards are not folded so large as to 
overlap the folds of the map, or the 
object of their being placed there will 
be defeated. It is easy to ensure the 
pasting being straight along the edge 
of a paper plate by placing a strip of 
waste paper to mark the limit and 
receive the spreading of the brush. i 

Having pitted the plates, go through 
them again when dry, see that they ; 
adhere properly, and breaW oflf or fold 
them over up to the pasting, with a 
folding-stick, so that they will lie flat 
when the book is open. Coloured 


plates should be looked after during 
the whole of binding, especially after 
pressing. The gum on their surfaces 
may cause them to stick to the letter- 
press ; in this case do not try to tear 
them apart, but warm a polishing 
iron, and pass it over the plate and 
letter-press, laying a piece of paper 
between the iron and the book to 
avoid dirt. The heat and moisture 
will soften the gum, and the surfaces 
can then be very easily separated. 
Rubbing a little powdered French 
chalk over the coloured plates before 
sticking them in, acts as a preventive. 

If a book is entirely composed of 
single leaves, it should be collated 
properly and the plates placed in then- 
places, squared and broken over, by 
laying a straight-edge about ^ in. from 
the Wk edge, and running a folder 
under each plate, thus lifting it to the 
edge of the runner. The whole book 
is then pressed for a few hours and 
taken out ; the back, previously 
roughed with the side edge of a saw, 
is glued up, thus. The book is put 
into the laying press between boards, 
with the baok projecting about | in. ; 
the side edge of the saw is then drawn 
over it, so that the paper is rasped ; 
the back is then sawn in properly, as 
explained in the next section, and the 
whole back is glued. After d^ringi 
the book is separated into “ sections ” 
of 4, 6, or 8 leaves, 'according to the 
thickness of the paper, and each 
section is then “overcast” or “over 
sewn ” along its whole length. The 
thread being fastened at the head and 
tail (top and bottom), each section is 
made independent of the others. The 
sections are then (2 or 3 at a time) 
gently struck along the back edge with 
a hammer a^nst a knocking-down 
iron, to imbed the thread in the paper, 
or the back would be too thick. Hav. 
ing placed the plates, the book is put 
into the press for a few hours, when 
it will be ready for “ mftrlring up ” jf 
for flexible sewing, or fw “sawing 
in, ” if for ordinary work. The presses 
used by bookbinders are called “ stand- 
ing” and “laying/’ the latter name 
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being obviously a corruption of “ ly- 
ing.” 

For interleaving writing paper be- 
tween the leaves of letter-press, the 
book must be properly beaten or 
rolled, and each le^ cut up with a 
hand-knife, both at the head and 
fore-edge ; the writing paper is then 
folded to the size of the book and 
pressed. A single leaf of writing 
paper is fastened in the centre of each 
section, and a folded leaf is placed to 
every folded letter-press leaf, by in- 
serting the one within the other, 
leaving to every other section a folded 
writing paper outside, putting them 
all level with the head ; the whole 
book is finally well pressed. 

Fig, 61 illustrates methods of in- 
serting guards : in A, a is the guard, 
h the hnen hinge, and c the plate ; in 


If the book is to have “flexible 
binding, it is not sawn in, but marked, 
the d^erence being that the cord is 
outside the sheets, instead of being 
imbedded in the bwk in a groove made 
by the saw. 

For the flexible binding of an ordi- 
nary 8 VO volume, to be cut all round, 
the back is divided into 6 equal por- 
tions, leaving the bottom or “tail” 
I in. longer than the rest, to accom- 
modate an optical illusion, by which, 
if the spaces were all equal, the bot- 
tom one would appear to be the 
smallest. The marks on the back are 
exactly squared, and marked pretty 
black with a le^ pencil. The head 
and tail are next sawn in to imbed 
the chain of the kettle-stitch, at a 
sufficient distance to prevent the 
thread being accidentally divided in 
cutting. Great accuracy is ab- 
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solutely necessary in flexible 
work, especially in the marking 
up, as the bands on which the 
book is sewn remain visible after 
covering. A very small book, 
such as a prayer-bwk, is marked 
up for 6 bands, but only sewed 


on 3, the other 2 being fastened 


B, a are the guards, covered on each on as false bands when the book is 
side with linen, and J are the plates, ready for covering, 
tiie dot between the guards indicating A book that is to be “ sawn in ” is 
where the sewing through takes place ; marked up as for flexible work, but 
in C, which is B closed, are the linen- the back is sawn, both for the bands 
covered guards, and b the plates. and “ kettle-stitch," with a tenon saw. 

Marking' up and Sawing* in. — having the teeth not spread out too 
After having b^n for a night in the much, and of suitable width of cutting 
press, the book is again collated, face. The cut must not enter too 


nockedstraight at both head and back, deeply, and must in all cases be 


and put into the laying press between guided by the thickness of cord to 
boar^, projectu^ ^yond them about ' be used. The size of the book deter- 
\ in. '^e boards are held between ' mines the thickness of the cord ; 
the fingers of each hand, and the back suitable kinds can be purchased, being 
and h^ are knocked alternately on known by the size of the book as 
the cheek of the press ; the boards 8vo, 4to, etc. Loose cording causes 
bcong then withdrawn the required great inconvenience, and necessitates 
distance from the back of the book, puting a lot of glue into the grooves 
tl^ book and boards are held tightly to keep the co:^ in place. On the 
frith the left hand, and the whole care- other hand if the saw-cuts .are not 
fully lowered into the press, the right deep enough, the cord will aWd out 
hand being employed to screw up from the back, and seen when the 
holding the bookquitestraight, book is finish^, if not remedied by 
«d firmly. extra pieces of paper between the 
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bfuids when lining up. Double thin 
cord is better than single thick for 
large books, because thin cords will 
iml)ed themselves in the back, whereas 
a laige one will not, unless very deep 
and wide saw cuts be made. Lai^e 
folios should be sawn on 6 or 7 bands, 
but 5 is the right number for an 8vo, 
from which all other sizes can be 
regulated. 

Sewing. — The “ sewing press,” Fig. 
62, consists of a bed a, 2 screws 6, and 
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a “ beam ” or crossbar c, round which 
are fastened 6 or more ‘ ‘ lay cords ” d ; 
6 pieces of cord cut from the ball, in 
le^h measuring about 4 times the 
thickness of the book, are f^tened to 
the lay cords by slip knots, the otha* 
ends being fastened to small pieces of 
metal called “keys” e, by twisting 
the ends round twice and then making 
a “ half hitch.” The keys are passed 
through the slot / in the bed of the 
“ press," and the beam is screwed up 
loose enough to allow the lay cords to 
move freely backwards or fonvards. 
The book being on the bed of the 
press, with the back towards the 
sewer, a few sheets are laid against 
the cords, and exactly to the marks 
made on the back ^ the sections ; 
when quite true and perpendicular, 
they are tightened by screwing the beam 
up. If the cords are a little to the 
right the sewer can get his left arm to 
rest better on the press. 

Fig. 63 represents the course of the 
thread in sewing the sheet to the 
bands ; a being the back of the book. 


h the thread, and c the cord, an ar- 
row indicating the direction of the 
thread. 



CU 
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The first and last sections are 
strengthened by overcasting with 
cotton. The first sheet is laid against 
the bands, and the needle is introduced 
through the kettle-stitch hole on the 
right (head) of the book ; the left hand 
being inside the centre of the sheet, 
the needle is taken with it, and thrust 
out on the left of the mark made for 
the first band ; the needle is taken in 
the right hand, and again introduced 
on the right of the same band, thus 
making a complete circle round the 
band, This is repeated with each 
succeeding band, and the needle is 
finally brought out of the kettle-stitch 
hole on the left (tail) of the sheet. 
Another sheet is placed on the top, 
and similarly trea^, by introducing 
the needle at the left end (tail) ; and 
when taken out at the right end (top), 
the thread is fastened by a knot to ^e 
end, hanging from the first sheet, which 
is Mt long enough for that purpose. 
As a thread is used out, another is 
joined to it, making it continuous ; the 
knots must be mi^e very neatly, and 
the ends cut off. A third sheet having 
been sewn like the others, the needle 
is brought out at the kettle-stitch, 
thrust between the two sheets first 
sewn, and drawn round the thread, 
thus securing each sheet to its neigh- 
bour by a kind of chain stitch. 
is the strongest way of sewing, and 
takes 3 or 4 times as long as orthnaiy 
sewing. The thread must be drawn 
tight each time it passes round the 
band, and finally properly fastened off 
at the kettle-stitch, or the seotionB will 
work loose in time. The cord for 
flexible work is called “flexible” ; it 
I is twisted tighter and is stronger tiiim 
any other, Marshall’s being we best. 
The thickness of the cord must be pro- 
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portioned to the size and thickness of 
the book, and will partly depend on 
wnether the sheets are halves or wholes. 
Too thick a thread will make the 
“swelling” (the rising caused in the 
back by the thread) too much and pre- 
vent a proper rounding and a right 
sized “groove" in backing. With 
thick or few sections, a thick thread 
must be used to produce a good groove. 

In a book of moderate thickness, the 
sections may be knocked down by occa- 
sionally tapping them with a piece of 
wood loaded at one end with lead, or 
vrith a thick folding-stick. In the 
kettle-stitch, the thr^ must not be 
drawn too tight in making the chain, 
or the thread will break in backing ; 
nor left too slack, or the sheets will 
wear loose. The last sheet should be 
futened with a double knot round the 
kettle-stitch, 2 or 3 sections down, and 
that section must be sewn all along. 

Ordii^ sewing difiers in that the 
thread is not twisted round the cord. 
The cord fits into the saw cuts ; the 
thread is passed over the cord, not 
round it, and then along the section, 
out of the holes made, and into them 
again, the kettle-stitch being made in 
the same way. In this style, the back 
of the book can be better ^t : in flexi- 
ble work, the leather is pasted to the 
back, and is bent each time the book 
is opened, incurring a risk of the gold 
bre^ng away from the leather in wear. 
Books sewn in the ordinary method are 
made with a hollow back, and when the 
book is opened, the crease in the back 
is independent of the leather covering, 
so that the lining of the back only is 
creased, and the leather keeps its form 
because the lining gives it a spring 
outwards. Morocco leather is always 
used for flexible work. Ordinaiy sew- 
ing is adapted for books that do not 
r^uire great strength, such as library 
bmdings ; but a book for constant 
reference or dally use should be sewn 
flexibly. 

In the method called “flexible not 
to show," the book is marked up in the 
same way as for flexible, and is slightly 
scratdbed on the band marks with the 


saw, but not deep enough to go through 
the sections. Then a thin cord is 
doubled for each band, and the book is 
sewn in the ordinary flexible way. The 
cord is knocked into the back in for- 
■smrding, and the leather may be stuck 
on a hollow back with bands, or to the 
back itself without bands. 

Very tliin sections, or half sheets, if 
the book is very thick, may be sewn 
“ 2 sheets on," i.e. the needle is passed 
from the kettle-stitch to the first band 
of the first sheet and out, then another 
sheet is placed on the top, and the 
needle is inserted at No. 1 band and 
brought out at No. 2 ; the needle is 
again inserted in the first sheet and in 
at No. 2 band and out at No. 3, thus 
treating the two sections as one, in 
which way, obviously only half as much 
thread w^l be in the back. With 
books that have had the heads cut, it 
is necessary to open each sheet care- 
fully up to the back before it is placed 
on the press, otherwise the centre may 
not be caught, and 2 or more leaves 
will fall out after the book is bound. 

Books composed of single leaves are 
overcast, and each section is treated as 
a section of an ordinary book, the only 
difference being that a strong paper 
lining should m given to the b^k 
before covering so that it cannot 
“ throw up." As already detailed for 
volumes of maps and plates. 

Forwarding.— For ** end ” papers, 
the coloured paper is pasted on white, 
the style of binding deciding the choice. 
The usual kinds are as follows. 

“ Cobb " paper (used generally for 
half-calf bindings with sprinkled edge, 
or half-calf gilt top) is stained various 
shades and colours in the making, 
brown or sage green being the colours 
most fovoui^. 

“ Swrfme " paper has one side pre- 
pared with a layer of colour, laid on 
with a brush very evenly ; some kinds 
are left dull, others are glazed. Darker 
colours are generally chosen for re- 
ligious books, and lighter fop cloth or 
case work. Many other kinds are put 
into “ extra " bindings with good e^t 
e.g. a cream of fine colpur and good 
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quality in a morocco with cloth or 
morocco joints. 

“ifewMcd” paper has colours dis- 
posed on it in imitation of marble, pro- 
duced by sprinkling prepared colours 
upon a coating of size from an 
emulsion or resinous solution. See 
“Mabbling.” 

“ Printed" and fancy " papers may 
be bought in any variety. “ Coloured 
paste ” paper may be home-made. 
Some colour is mixed with paste and 
soap till it is a little thicker than cream, 
then spread upon 2 sheets of paper 
with a paste-brush; the sheets are 
next laid with their coloured surfaces 
in contact, and when separated will 
bear a wavy pattern. The paper is 
hung up till db^, and glazed with a hot 
iron. 

Having decided upon the kind of 
paper to use, cut and fold 2 pieces to 
the size of the book, or a trifle larger 
especially if the book has been alre^y 
cut ; also prepare 2 pieces of white 
paper in the same way. This done a 
wUte paper is laid down, folded, and 
very evenly brushed with moderately 
thin paste ; the 2 fancy papers are laid 
on the top, level with the back or 
folded edge ; the top fancy paper is 
pasted and the other white is laid on | 
that ; next take them from the board 
and after a squeeze in the press, hang 
them up separately to dry. Thus one 
half of the white will adhere to one 
half of the marbled or fancy paper. 
When dry, they are folded in the old 
folds and pressed for J hour. As 
many as 10-16 pairs may be done at 
once, by commencing with 1 white, 
then 2 fancy, 2 wliite, and so on, 
always pressing, to ensure the surfaces 
adhering properly, then hanging up to 
dry, and when diy, pressing again, to 
make them quite flat. 

In pasting be sure to draw the brush 
well over the paper and away from the 
centre, towards the edges of the paper. 
Take just enough paste on the brush to 
make it slide well. See that the whole 
sur&ce is pasted ; remove all hairo and 
lump from the paper, or they will 
mark the book ; and never attempt to 


take up the brush from the paper bef oi^ 
it is well drawn over the ^ge, or the 
paper will stick to the brush and turn ‘ 
over, with the risk of pasting the under 
side. 

Pasting up. — In every book,' the 
! first and last sheet, wliich have been 
I overcast as instructed, must be 
‘‘pasted up" ; and if the book has 
too much “swelling,” it must be 
tapped down gently with a hammer, 
holding the book tightly at the fore- 
I edge with the left hand, knuckles 
' down, and resting the back on the 
press. A better plan is for the back 
I to be knocked flat on the laying 
press, placed in it without boards, 



Fig. 64 


j so that the back projects, screwed 
I up tightly, so that the sheets cannot 
I slip ; a knocking-down iron is ^en 
I pl^ed against left side of the l^k 
I and the back is hammered against 
I it. The “ slip” or cords are pulled 
I tight, each with the right hand, the 
I left hand holding them against the 
book so that they shall not be drawn 
through. The process is illustrated 
I in Fig. 64 : a, press ; 6, knocking- 
j down iron ; c, book. 

I Parting on the End Papers.— - 

. For each side of the book, a single leaf 
' of white paper, somewhat thicker than 
! that used for the ends, is cut. Lay 
! the end papers on a board or on the 
press, with the pasted side uppermost, 
and put the single leaves on the top. 

I Fan them out evenly to a proper 
width (about a ^ in. for an 8yo), lay 
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a piece of waste paper on the top, and 
paste their edges. Having thrown 
the slips back, the white flyleaf is put 
on the book, a little way from the 
back, the made ends on the top are 
placed even with the back, and the 
took is again left to diy beneath a 
weight. 

Very heavy or large books should 
have bookbinders’ cloth or leather 
“joints” matching the colour of the 
cover, morocco being mostly used for 
leather joints. Cloth joints may be 
added either when the ends are being 
put on, or when the book is ready for 
pou ting down. Now the cloth is cut 
1-3 in., according to the size of the 
book, and folded quite evenly, leaving 
the side of the cloth to go on the book 
the width intended to to glued ; thus 
a width of 1 in. should to folded f on 
one side, leaving J on the other, and 
putting the J on the book. Having 
glued the smallest fold, the white fly- 
leaf is put on, and the i&ncj paper on 
the top. The difference here is that 
the paper is single, or is cut to the siM 
of the book and pasted all over. It is 
best to paste the marble paper, put on 
the white, rub well down, and lay 
them between millboards to dry. 
Finally a piece of waste or brown paper 
may to slightly fastened at the b^k 
over the whole, turning the cloth 
down on the took to keep it clean and 
prevent injury. 

When the cloth joint is to be put 
on after the book is covered, the fly- 
leaves and ends are only edge-p^t^ 
to the book just to hold them while it 
is being bound ; when the book is to 
be pasted down, the ends are lifted 
from it by running a thin folding- 
stick between the ends and the book. 
The cloth is cut and folded as before, 
fastened on, and the ends and fly- 
leaves are properly pasted in the back. 
Morocco joints are always put in after 
^ book is covered. 

doth joints go in totter at the same 
time as the encU, taking care that the 
ends are quite dry aft^ bei^ made 
before att^hing them, or their damp- 
fiees will cause wrinkles. 


[ The ends being quite diy, the slips 
' are unravelled and scrapto with a 
I bodkin and a knife-back, so that they 
I may with greater ease to passed 
through the holes in the millboard, 

' and the cord to more evenly distri- 
' buted and beaten down, to prevent 
' their being seen in the covered book, 
i Trimming. — If the book is to to 

uncut, or to have a gilt]top, the rough 
I edges are “ trimmed ” off with a very 

* sharp knife or shears. The book is 
I knocked up straight, laid on a smooth- 
1 planed “trimming board,” and com- 
j passed from the back as a guide ; a 

• straight-edge is laid on the compass 
I holes, and the fore-edge is cut. The 
I object being merely to make the edges 
I true, only the rough and dirty edges 
' are taken off, leaving the book as 

large as possible. Sometimes the 
book is put into the cutting press, and 
the overplus is taken off with a 
“round plough,” especially if a num- 
toar of books are to to done together. 
It is totter to use the straight-edge 
and knife for thejfore-edge and tail, and 
to cut the top when the boards are on 
the book. 

Glueine up. — Glue is now applied 
to the back to hold the sections to- 
gether, and make the back firm during 
the rounding and backing. Knock the 
took perfectly true at its back and 
head, and put it into the lay^ press 
between 2 pieces of old millbo^ ; 
expose the back, and let it project 
from the boards a little, the object 
being to hold the book firm and to 
keep the slips close to the sides, so 
that no glue shall get on them ; then 
with glue, not too thick, but hot, glue 
the b^k, rubbing it in, and taking the 
overplus off again with the brush. 

A handful of shavings is sometimee 
used to rub the glue in, and take the 
refuse away, but a great quantity of 
glue is thus wasted. The Germans 
rub the glue in with the back of a 
hammer, and take away tjgie overplus 
with the brush ; this is totter than 
using shavings. The back must not 
be allowed to get too dry, before it is 
rounded, or it will have to be damped 
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with a sponge, to give the glue the I which should be about i of a circle. 


elasticity reciuired, but being wet is 
worse than letting it get too dry. 
The book should be left for about an 
hour, or till it no longer feels tacky 
to the touch, but still retains its flexi- 
bility. A flexible bound book should 
be rounded first, using a backing 
board to bring the sheets round, 
instead of a hammer ; then the back 
is glued, and a piece of tape is tied 
round the book to prevent its going 
back flat. 

All books are not gkied up in the 
press ; some workmen knock up a 
number of books, and, allowing them 
to project a little over their press, 
glue the lot up at once ; others, again, 
hold the book in the left hand, and 
draw the brush up and down the back. 
These last methods are, however, only 
practised in “cloth shops,*' where 
books are bound or cased at very low 
prices. The proper way is to put the 
book in the press ; and if more than 
one, they should be laid alternately 
back and fore-edge, with the back pro- 
jecting about J in., and allowed to 
dry spontaneously, on no account 
being dried by the heat of a fire, as 
all artificial heat in drying in any pro- 
cess of bookbinding is injurious to the 
work. 

Bounding. — “ Rounding "applies 
to the back of the book, and is prelim- 
inary to backing. In rounding the 
back, the book is laid on the press 
before the workman with the fore-edge 
towards him, and held with the left 
hand by placing the thumb on the 
fore-edge and fingers on the top of the 
book pointing towards the back, so 
that by drawing the fingers towards 
the thumb, or by pressing fingers and 
thumb together, the bt^k is drawn 
towards the workman at an angle. 
The book is then struck gently with 
the flat or lace of the hammer, begin- 
ning in the centre of the back, still 
drawing the back over with the left 
hand. The book is then turned over, 
the other side is treated in the same 
way, and so continually changed or 
turned until it has its proper form, 
1 


When sufficiently rounded, it is exam- 
ined to see if one side perfectly 
level with the other, by holding the 
book up and glancing down its back, 
and gently tapping the places where 
uneven, until it is perfectly uniform. 
The thicker the book, the more diffi- 
cult to round it ; and some papers will 
be found more obstinate than others, 
so that great care must be exercised 
both in rounding and backing, as the 
fore-edge when cut will have exactly the 
same form as the back. 

Backing. — “ Backing - boards " 
should be rather longer than the book, 
somewhat thicker than cutting-boards, 
and with their tops planed at an angle, 
so that the sheets may fall well over. 
Hold the book in the left hand, lay 
a board on one side, a little away from 
the back, taking the edge of the top 
sheet as a guide, the distance to be a 
trifle more than the thickness of the 
boards to be used. The book, with 
the backing-board is then turned over, 
holding the boards to the book by the 
thumb, so that it does not shift ; next 
lay the other board at exactly the 
same distance on the other side. The 
whole is now held tightly by the left 
hand, and lowered into the press. 
The Ijoards may possibly have shifted 
a little during the process, and any 
correction may now be made whilst the 
press holds the book before screwing 
up tight, such as a slight tap with the 
hammer to one end of a board that 
may not be quite straight. Should 
the l)oard8 however be not quite true, 
it will be better to take the whole out 
and readjust them, rather than lose 
time in trying to rectify the irregu- 
larity by any other method. 

The book and boards being lowered 
flush with the cheeks of the press, 
screw it up as tightly as possible with 
the iron hand-pin. The back of 
book must now be gently struck wi^ 
the back of the h^mer, holding it 
slanting, and beating the sheets weR 
over towards the babking-boaid8,if 
Commence from the centre of the back 
and do not hit too hard, or toe dent 
M 
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made by the hammer will show after 
the book has been covered. The back 
is finished with the face of the hammer 
bringing the sheets well over on the 
boards so that a good and solid groove 
may be made. Each side is to be 
treated in the same way, and have the 
same amount of weight and beating. 
The back must receive a gradual 
hammering, and the sheets when 
knocked one way must not be knocked 
back again. The hammer should be 
swung with a circular motion, always 
away from the centre of the back. 
The book, when opened after backing, 
should be entirely without wrinkles. 
Backing and cutting constitute the 
chief work in forwarding, and if these 
are not done properly, the book cannot 
be square and solid — great essentials in 


Millboards. — The workman 
should take advantage of the period 
of drying to select the proper thickness 
of boards, and line them with paper 
on one side or both. 



Fio 66. 


bookbinding. | 

Backing flexible work is a little more } First square the edge which is to go 
difficult, as the slips are tighter ; other- j to the beck of the book, in the cutting 
wise the process is exactly the same, j press, using a cutting-boartl for one 
. only care must be taken not to hammer i side termed a ‘ ‘ runner, ” and another 

called a “ cut-against ” 
for the other side. These 
are to save the press from 
being cut ; and a piece of 
old millboard is generally 
placed on the cut-against, 
BO that the plough-knife 
does not cut up the latter 
too quickly. The boards, 
if for whole-binding, are 
lined on both sides with 
paper ; if for half -binding, 
on one side. The reason 
for lining is to make the 
boards curve inwards to- 
wards the book. The 
various pastings would 
cause the board to curve 
the contrary way if it 
were not lined. It may 
be taken as a general 
the cord too much, and to bring over j nile that a thinner board wh^ ^ted 
he sections very ^tly, in oite not , will always draw a thidktt‘<!me. U the 
o break the sewing thi^. j boards are lined on both suIm, paper 

Fig. 66 illustrates a section of a is cut double the.sise of ^e boai& ; 

' b 9 ok in the press before backiiw ; a, ' if on one side, the paper is cut a little 

C ; 6, b^ing-boards ; o, book, wider tnan the WMuds, so that a 
66 represents a section of the pcsiion of it may be thmed over tm to 
same book in the jness after b^ing. the other side about \ in. The piqwr 
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is brushed with not too thick paste, edge. After screwing them up, the 
and the }x)ard is laid on the paper with bo^s are knocked up even, compassed 
the cut edge towards the portion to be up, and cut in the laying press, using 
turned over. It is now token up with as before, the “cut-against,” and 
the paper adhering, laid on the press placing the runner exactly to the 
with the paper side upwards, and compass holes. When cut, they are 
rubbed well down ; again turned over, test^ by turning one round and put- 
and the paper drawn over the other ting them together again ; if they are 
side. Press the boards so as to be the least out of truth, it will be 
quite sure that the paper adheres. apparent at once. The *‘head" or 

When books are very thick, 2 boards top of the boards is next cut by 
may be stuck together, not only to get placing a square against the back, and 
the proper thickness but for strength, marking the head with a bodkin. The 
If a board has to lie made, a thick and boards being quite straight are again 
a somewhat thinner lx>ard should be put into the press and cut, and when 
put together. Paste lx)th boards, and taken out should be again proved by 
put them in the standing press for the revemng them as before ; if not true, 
night. Great pressure should not be they must be recut. The length is 
put on at first, but after allowing them taken from the head of the book to the 
to set for a few minutes, pull down the tail, and in this some judgment must 
press as tight as possible. When put- be used. If the book has already been 
ting made boards to the book, the cut, the boards must be somewhat 
thinner one should always be next the larger than the book, leaving only such 
book. an amount of paper to be removed as 

When boards are lined on one side will make the edge smooth. If, how- 
only, it is usual to turn J in. of the ever, the book is to be entirely unout, 
{»per over the square edge, and the the ske of the book is taken, and the 
lined side must be plac^ next the portions called “ squares '* that project 
book. round the book, in addition. 

There are many kinds of boards made. When a book has not been cut, the 

Black boards made of old rope vary amount to be cut off the head will give 
much in quality, but the blacker, the head or top square, and the book 
harder, and smoother they are the being measured from the head, another 
better. The grey or white boards, used square or projection must be added to 
mostly for antique work, are pasted on it, and the compass set to one of the 
a thin black bo^, and bevelled down shortest leaves in the book. Bearing in 
to the black one to the required width mind the section on trimming, enough 
and angle. The boards used exten- of the book onl/ should be cut to give 
sively for clothwork are yellow and the edge solidity for either gilding or 
are made from straw, or from wood- marbling. A few leaves sho^d always 
pulp. All boards are sold by weight, be left not cut with the plough, to show 
no matter what size or thickness. that the book has not been cut down. 

_ The most useful implement for cut- These few leaves are called “ proof,” 
ting the boards up are large shears, and are always a mark of careful work^ 
One arm or shank is screwed into the Drawing-in and Pressing.—' 
bying pvess, and the other, left free, TheboardBMvingbeen8quai:ed,theyare 
is UB^ with the right hand ; the left attached to the l^k by lacing the en^ 
band holds the boa^ to be cut. of the cord through holes in we board. 

Boards, when lined, are laid out to Tbe boards are laid on the book with 
dry, and when dry, cut to the size of their backs in the groove and level with 
the book. The r^uisite width is ob- the head ; they are then marked witha 
tained ly extending the compasses pendl or bodkin exactly in a line 
from the back of the book to the edge the slips, about ^ in, down the board, 
of the smaller bolt or fold in the fore- Holes are next made in the board witib 

V2 
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a short bodkin (with a piece of wood as long as possible in the press, and, if 
beneath) on the line, at a distance from the volume is rather thick, a coat of 
the edge in accordance with the size of paste should be applied to the back, 
the book. About J in. away from the In flexible work care must be taken 
back is the right distance for an octavo, that the cleaning-off stick is not forced 
The lx)ard is turned over, and a second too hard against the bands, or the 
hole is made about J in. away from the thread, being moist, will break ; or the 
first ones. The Imrds having been paper, being wet, will tear ; or the 
holed, the slips are scraped, pasted bands may be shifted. The cleaning- 
slightly, and tapered or pointed. Draw off stick may be made of any piece of 
them tightly through the hole first wood ; an old octavo cutting-l^rd is 
made, and l)ack through the second, good. 

Tap them slightly when the board is When the volume has been pressed 
down, to prevent them from slipping enough (at least 8 hours) it is taken 
and getting loose. When the books are i out and the tins and boards are put 
drawn-in, cut the ends of the slips away. The book is then ready for 
close to the board with a knife, and well ‘ ‘ cutting. " 

hammer them down on the knocking- Cutting. — All cutting “ presses ” 

down iron to make the board close on are used in the same way : the plough 
the slips and hold them tight. The runs over the press, and its left cheek 
slips should bo well and carefully runs between 2 guides fastened on the 
hf^mered, as any projection will be Irft cheek of the press. By turning the 
seen with great distinctness when the screw of the ploigh, the right cheek is 
book is covered. The hammer must be advanced towards the left ; the knife 
. held perfectly even, or the slips will be fixed on the right of the plough is 
cut by the e^e. advanced, and, with the point, cuts 

The book is now examined, and any gradually through the boai^ or paper 
little alteration may be made before secured in the press, as already de- 
putting it into the standing press, scribed in preparing the boards. There 
Pressing-boards the same size as the are 2 kinds of plough in use — ^in one the 
book, should be put flush with the knife is bolted, in the other the knife 
groove, and in the centre of the press slides in a dovetail groove — termed 
directly under the screw, which is respectively “ bolt knffe ” and “ slide 
tightened as much as possible. With knffe.” The latter is preferable, on 
all good books, a tin is put between the account of its facility of action, as any 
millboard and book, to flatten the slips length of knife can ^ exposed for cut- 
and prevent their adherence to the ting. A bolt knife being fixed to the 
book. The tin is put right up to the shoe of the plough, is necessarily a 
groove, and serves also as a guide for fixture and must be worn down by 
the pressing-board. In pressing books cutting or squaring millboards, or such 
of various sizes, the laigest is put at work, before it can be used with the 
the bottom of the press, with a block truth necessary for paper, 
or a few pressing-boards between the To cut a book properly, it must be 
various sizes, in order to get equal quite straight, and the knife must be 
pressure on the whole and to allow the sharp and perfectly true. Having this 
screw to come exactly on the centi'e of in mind, the book may be cut by 
the books. lowering the front board the requisite 

The backs of the books are pasted distance from the head that is to be 
emd allowed to stand for a few minutes cut off. A piece of thin millboard or 
to soften the glue. Then with a piece “ trindle ” is put betwe^ the hind 
of wood, called a “ cleaning-off” stick, board and the book, so tbAt the knife 
the glue is rubbed off, and the backs when through the book may not out 
/are well rubbed with a handful of the board of the book. The book is 
shavings ahd left to dzy. Let them lie now lowered into the cutting-presa, 
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with the back towards the workman, the head of the book towards you, so 
until the front board' is exactly on a that if not cut straight you know 
level with the press. The head of exactly where the fault lies. The 
the book is now horizontal with the fore-edge is marked at both back and 
press, and the amount to be cut oft* is front of the book by placing a cutting- 
exposed above it. Both sides should board under the first 2 or 3 leaves as 
be looked to, as the book is very liable a support ; the millboard is then 
to get a twist in being put in the pressed firmly into the groove, and a 
press. When it is (juite square, the line is drawn or a hole is pierced at 
press is screwed up tightly and evenly, head and tail, using the fore-edge of the 
Each end should be screwed up to board as a guide. The book is now 
exactly the same tightness ; if one end knocked with its back on the press 
is loose, the pa{>er will be jagged or quite flat, and “ trindles ” (flat pieces 
tom instead of being cut cleanly. of steel in the shape of an elongated 

The book is cut by drawing the ' U, about in. wide and 3-4 in. long, 
plough gently to and fro ; each time , with a slot nearly the whole length), 
it is brought towards the workman, a ' are placed between the boards and 
slight amount of turn is given to the ! book by letting the boai’ds fall back from 
screw of the plough. If too much the book, and then passing one trindle 
turn is given to the screw, the knife at the head, the other at the tail, allow- 
will bite too deeply into the paper, ing the top and bottom slip to go in 
and will tear instead of cutting it. If the grooves of the trindles. The 
the knife has not been properly object of this is to force the bock up 
sharpened, or has a burr upon its quite flat ; by holding the book when 
edge, it will be certain to cause ridges the cut-*^nst and runner are on it, 
on the paper. 6?he top edge being supported by the other band under 
cut, the book is taken out of the press the boards, it can be seen if the book 
'and the tail is cut. A mark is made is straight. The cut-against must be 
on the top of the hind or bock board put quite flush with the holes on the 
just double the size of the square, and left of the book, and the runner the 
the board is lowered until the mark is distance under the holes that the 
on a level with the cut top. The book amount of square is intended to be. 
is again put into the press, with the The book being lowered into the press, 
back towards the workman, until the the runner is put flushwith the cheek of 
board is flush with the cheek of the the press, and the cut-against just the 
press ; this will expose above the same distence above the press as the 
press the amount to be taken oflf from runner is below the holes. The trindles 
the tail, as before described, and the are taken out from the book when the 
left-hand board will be, if put level cutting-boards are in their proper 
with the cut top, exactly the same place ; the millboards will then fall 
distance above the press as the n^t- down. The book and cutting-boards 
hand board is below the cut top. The must be held very tightly, or the book 
tail is cut in the same way as the top will slip. If the book has been 
edge. lowered into the press accurately, 

To cut a book properly requires everything will be quite square. The 
great core. Always lay a book down press is screwed up tightly, and the 
one way and take it up another, and fore-edge is ploughed ; when the book 
in cutting always work with the back is taken out of the press, it will re- 
of the brok towards you, and cut from sumeitsoriginalroundhng, thefore*edge 
you. Give the turn to the screw of will have the same curve as the b^, 
the plough as it is thrust from you, and if out truly there will be a proper 
or you pull away a port of the square all round the ed^. ITiis 
back inst^ of cutting it. method is known as “ cutting in 

In cutting the fore-e^e, always have boards. ” 
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If the workman has a set of some 
good work which he wishes to bind 
uniformly, but which has already been 
cut to different sizes, 
and he does not wish 
to cut the large ones 
down to the smaller 
size, he must not 
draw the smaD ones 
in, as he may pos- 
sibly not be able to 
pull his boards down 
the required depth 
to cut the book, so 
he must leave the 
boards loose, cut the 
head and tail, then 
draw the boards in, 
and turn up and cut 
the fore-edge. 

“ Cutting out of 
hoards ” is by a de- 
ferent method. The 
fore-edge is cut be- 
fore glueing up, tak- 
ing the size from 
the case, for casing, from the back 1 
to the edge of the bo^ in therfqre- 1 


head and tail. The book, having been 
marked, is cut, and then b^ked. 
Cloth cases are made for most periodi- 




edM. The book is glued up, rounded, 
and put into the pr^ for ^ hour, 


I cals, and may be procured from theu; 

I ^blishers at a trifling cost, which 
' varies according to the 

size of the book and the 
amount of blocking that 
is upon them. 

Kg. 67 illustrates the 
outting-pref s, a being the 
knife. Fig. 68 shows the 
knockii^-down iron : the 
flangeais secured between 
the cheeks of the prow ; 
the sides & rest on the 
press; and the boards 
are h'lmmered on the 
smooth face o. Kg. 69 
is an ideal section m t^ 
cutting-press, representing the cutting 
of a fore-ed^ of a book ; a, jaws^ 
press; h, cut-against ; c, fore^dge of 
book ; d, runner ; e, boeods of Ix^k. 

OolOTiring the Sd^i.r-The 
e^s of a book should be w kerning 
with the landing. A hahM^wn l^k 
should not have an expemd^ra edge, nor 
awhole bound morocco hooka spcmkled 


the.oaM, allowing for squares at SprinJMnq Ed^e».'^a\ Take an old 
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toothbrush and dip it into a coloured 
ink ; shake off the superfluous ink^ 
that the sparks formed may not be 
too large, and draw an old comb 
through it in such a manner as to 
' make the ink fly off in sparks over 
the edges of the book. The following 
. are a few coloured inks ; Red ; 1 lb. 
of the best logwood is boiled with 
1 oz. of pounded alum, and the same 
quantity of cream of twtar, with half 
the quantity of water, and, while the 
preparation is still warm, 1 oz. of 
sugar and 1 oz. gum arabic are dis- 
• solved in it. Blue ; solution of indigo 
with pieces of alumina, and mix^ 
with gum, forms a blue ink. Green ; 
this is obtained from verdigris, dis- 
tilled with vinegar, and mixed with a 
little gum. Yellow ; saffron, alum, 
and gum water form a yellow. 

(4) Most shops have a colour, usually 
a reddish-brown, which they use for 
all sprinkled edge books ; it can be 
purchased at any oil shop. A mix- 
ture of burnt dmber and red-ochre 
. is generally used ; the 2 powders 
are well mixed in a mortar with 
’ paste, a few drops of sweet oil, and 
water. The colour may be test^ by 
sprinkling some on a piece of whitd 
paper, allowing it to dry, and burnish- 
ing. If the colour powders or rubs, 
it is either too thick, or has not 
enough paste in it. If the former, 
some water must be added ; if the 
latter, more paste. It will be better if 
the whole is passed through a cloth to 
rid it of any coarse particles. 

Books may be sprinkled so as to 
resemble a kind of marble by using 2 
or 8 different colours. For instance, 
the book is put in the laying press, 
and a little sand is strewn upon the 
edge in snudl mounds. Then with a 
green colour a moderate sprinkle is 
given. After allowing it to diy, more 
sand is put on in various pla^, a 
dark spri^le of brown is put on, and 
the wWe is allowed to diy, ^^en 
the suid is shaken off, the edge will 
be white where the first sand was 
dropped, green whwe the second and 
the rest l^wn. 


I A colour of 2 shades may be made 
by using sand, then a moderately dark 
brown sprinkled, then more sand, 

, and lastly a deeper shade of scune 
! colour. 

A few still use the finger b*ush,’' 
a small brush about the size of a 
shaving brush, made of stiff bristles 
cut squarely. They dip it into the 
colour, and then by drawing the finger 
across it jerk the colour over the 
edge. Another method is to use a 
larger brush, which, being dipped in 
the colour, is beaten on a stick or 
press-pin until the desired amount of 
sprinkle is obtained. But the best 
plan for an amateur is to use a nail- 
brush and a common wire cinder- 
sifter. Dip the brush in the colour 
and rub it in a circular direction over 
the cinder-sifter. This mode has the 
satisfactory result of doing the work 
more quickly, finely and uniformly. 
The he^, fore-edge and tail must be of 
exactly the same shade, and one end 
must not have more sprinkle on it 
than the other, and a set of books 
must have their edges precisely alike 
in tone and character. 

Cclowrs for Sprinkling . — ^Many dyes 
and colours tliat answer all purposes, 
may be purchased ready for instant 
use. Judson’s dyes diluted with 
water are very good. 

Plain Colouring. — The colours, hav- 
ing been well ground, are mixed with 
p^te and a little oil, or glaire and oil. 
^en, with a sponge or brush, colour 
the whole of the e<^. In colouring 
the fore-edge, the book should be drawn 
back BO as to form a slope of the edge, 
so that when the book is opened a cer- 
tain amount of colour will still be seen. 
It is often necessary to give the edges 
2 coats of coiour, and the first must be 
quite dry before the second tint is 
applied. 

A very good effect may be produced 
by first colouring the ed^ y wow, and 
when dry, after throwing (m rice, 
seeds, pieces of thread, or aiytibing 
else according to fancy, sprinkle wiw 
some other dark colour. For 
class body odour should always be 
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used. This may be varied in many 
different ways. 

Painted Edges. — The edge is 
fanned outand tied between boards, and 
whilst in that position some landscape 
or other scene, either taken from the 
book itself or appropriate to the sub- 
ject of it, is painted on the fore-edge, 
and when quite dry it is gilt on the 
flat in the usual manner. This work 
of course requires an artist well skilled 
in water-colour drawing. 

After the edges have been gilt by 
any of the forgoing methods, the 
rounding must be examined and 
corrected, and the book should be put 
into the standing press for 2-3 hours, 
to set it. The whole of the edges 
shoul(^ be wrapped up with paper to 
keep them clean during the remainder 
of the process of binding. This is 
called capping up." 

Head-bandmg. — Few binders 
work their own he^-bands ; the ma- 
jority use the machine-mside head- 
bcmd. These can be purchased of 
any size or colour, at a moderate 
price. 

Head-banding done by hand is really 
only a twist of different coloured 
cotton or silk round a piece of vellum 
or catgut fastened to the back at 
eveiy half-dozen sections. If the 
head-band is to be square or straight, 
the vellum should be made by pasting 
2 or 3 pieces together. Damp the 
vellum previously, and put it under a 
weight for a few hours to get soft. 
Vellum from old ledgers and other 
vellum-bound books is mostly used. 
The vellum, when quite dry and flat, 
is cut into stripe just a little under 
the width of the squares of the books, 
so that when the oook is covered, the 
amount of leather above the head- 
band and the head-band itself will be 
just the size or height of the square. 

If, however, a round head-band is 
chosen, catgut is teiken on the same 
principle with r^;ard to size, and this 
IS further advanced by using 2 pieces of 
catgut, generally one being smaller 
the other, and making with the 
'fading <3 rows. To explain how the 


head-band is worked is a difficult task ; 
yet the process is very simple. The 
great difficulty is to get the silks to lie 
close together, which they will not do, 
if the twist or beading is not evenly 
worked. This requires time and pati- 
ence to accomplish. The hands must 
be clean or the silk will get soiled ; 
Angers must be smooth or the silk will 
be frayed. 

Supposing a book is to be done in 2 
coloura, red and white. The head- 
band is cut to size, the book is, for con- 
venience, held in a press, or a plough 
with the knife taken out, so that the 
end to be head-banded b raised to a 
convenient height. The ends of the 
silk or cotton are joined together, and 
one, say the red, is thread^ through a 
strong needle. This is passed through 
the l^k of the book, at about the 
centre of the second section, com- 
mencing on the left of the book, twice, 
and a loop is left. The vellum is put 
into this loop, and the silk is drawn 
tight; the vellum will then be held 
fast. The white is now twisted round 
the red once, and round the head-band 
twice ; the red is next taken in hand 
and twisted round the white once 
and the head-band twice. This is 
done until the whole vellum is covered. 
The needle must be passed through 
the back at about every 8 sections 
to secure the head-band. The bead- 
ing is the effect of one thread being 
twisted over the other, and the hand 
must be kept exactly at the same tight- 
ness or tension, for pulled too tightly 
the beading will go underneath, or w 
irregular. The fastening off is done by 
^ passing the needle through the ba» 
twice, the white is then passed round 
the r^ and under the vellum, and the 
ends are tied together. ' 

I Three Colours uPioin.— This is com- 

menced in the same way as with 2, but 
great care must be taken that the silks 
are wco’ked in rotation, so as not to mix 
or entangle them. Thesili|9 mpst be 
kept in the left hand, while the right 
twists the colour over or round ; anaas 
each is twisted round the vellum, it is 
passed to be twisted round the other 
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two. In fastening off, both colours 
must be passed round under the vellum 
and fastened as with the 2-colour pat- 
tern. 

Head-bands may be worked inter- 
mixed with gold or silver thread, or the 
one colour may be worked a number of 
times round the vellum before the 
second colour has been twisted, giving 
it the appearance of ribbons going 
round the head-bsmd. 

Stuc1c-<yn Head-bavidi may be made 
at little expense, by using striped calico 
for the purpose. A narrow stripe is to 
be preferred of some bright colour. 
The material must be cut into lengths 
of about ^ in. wide, with the stripes 
across. Ciords of different thickness 
are then cut somewhat longer than 
the calico, and a piece of the cord is 
fastened by a nail at one end on a 
board of sufficient len^h. The calico 
is then pasted and laid down on the 
board under the cord ; the cord, being 
held tightly, may be easily covered 
with thestiipied calico, and rubbed with 
a folder into a groove. 

When this is dry, the head and tail 
of the book are glued, and the proper 
piece of the head-band is put on. Or 
the head-band may be purchased, as i 
before stated, work^ with either silk or 
cotton ready for fastening on for Is. 
to 2s. 6d. a piece of 12 yd., according to 
the size required. The amateur vdll 
find this far better than working his 
own head-bands, but it has the chsad- 
vantage of not looking so even as a 
head-^nd properly worked on the 
book. 

After the head-band has been put on 
or worked, the book is “ lined up ” or 
“TOt ready for covering.” 

Preparing for Oovering.— 
Nwly all modem books are bound 
with hollow backs except where the | 
books are sewn for flexible work, or 
otherwise meant to have tight backs. 

The head-band is first set with glue, 
if worl^ed, by gluing the h^and tail, 
and with a folder the head-band is made 
to take the same form as the back. 
This is done by holding the book in the 
left hand with its back on the press, 


then a pointed folder held in the right 
hand is run round the beading 2 or 8 
times to form it ; the silk on ^e back 
is then rubbed down as much as pos- 
sible to make all level and even, and 
the book is allowed to dry. When diy 
it is put into the laying press to hold 
it, and the back is well glued all over ; 
some paper, usually brown, is now 
taken, the same length as the book, 
put on the back and rubbed down well 
with a thick folder ; a good-sized beef 
rib is as good as anything. The over- 
plus of the paper is cutaway from the 
back, except the part projecting head 
and tail. A second coat of glue is put 
on the top of the brown paper and 
another piece is put on that, but not 
quite up to the e^e on the left side. 
When this is well rubbed down, it is 
folded evenly from the edge on 
the right side over to the left; the 
small amount of glued space left will 
be found sufficient to hold it down. 
The top is again glued, folded overfrom 
left to right, and cut off level by fold- 
ing it back and running a sharp knife 
down the fold. This is what is gener- 
ally termed “ two on and two off,” 
being 2 thicknesses of paper on t^ 
back and 2 for tlie hollow ; but thin 
or small books need only have 1 on 
the back, and 2 for the hollow. Thick 
or la^e books should have more piper 
used in proportion to their size. Books 
that have been over-cast in the sewing 
should have rather a strong lining up, 
so that there be not such a strain when 
opened. When the whole is dry, the 
overplus of the paper, head and tail, is 
cut off close to the head-band. 

The better the paper used, the easier 
will be the working of it. Old writing 
I or copy-book paper will be found to m 
as good as any, but good brown papor 
is mostly used. 

The book is now ready for putting 
the bands on. These are prepared 
beforehand by sticking with glue 2 or 
3 pieces of leather tether or on a 
piece of paper, well pressing, and 
allowing to dry under piessure. The 
paper must be glued twioe, showing 
each coat to dry before glueing agaizr. 
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It should then be put on one side for 
future use, and when wanted, the 
proper thickness is chosen and cut into 
strips of a width to correspond with 
the size of the book. The book is 
marked up, 6 bands being the number 
generally used, leaving the tail a little 
longer tta the other portions. The 
strips of band are then moistened with 
a little hot water to cause the glue 
upon the paper to melt. Each piece 
is then fix^ upon the back just under 
the holes made with the compasses in 
marking up. This will be found to be 
a far better plan than to first cut the 
strips, and then glue them. By the 
latter plan, the glue is liable to spread 
upon the side, where it is not wanted, 
and if the book has to be covered with 
light calf, it will certainly be stained 
black ; be careful that all glue is re- 
moved from the back and sides before 
attempting to cover any book with 
calf. 

Whan dry, the ends of the bands 
are out off with a bevel, and a little 
piece of the boards from the comers 
nearest the baek is also taken off on 
the bevel, that there may not be a 
sharp point to fret through the leather, 
when the book is opened. This is also 
necessary, so that the bead-band may 
be ^perly set. A shaarp knife should 
be \n»ected vu the hoWow , and should \ 
Bepaarate it from the back at head and ] 
tail on each lude so far os to £dlow the 
leader to be turned in. 

Flexible Work.— This is not 
lined up. The leather is stuck directly 
upon the book ; the head-band is set i 
as before explained, and held tight by ; 
glueing a piece of fine linen against it, 
and when quite dxy, the overplus is 
cut away, and the b^k is made quite 
smooth. The bands are knocked up 
-gently with a blunt chisel to make 
them perfectly straight, being first 
damped and made soft tnth a little 
paste to. facilitate the working and 
prevent the thread from being cut. 
Any holes caused sawing in, in pre- 
viottt binding, must be filled up with 
a piece of frayed cord, pasted. Any 
' thus filled up must be 


quite smooth when dry, as the least 
unevenness will show when the book 
is covered. 

In “thrown up” backs, or in 
“flexible not to show,” a piece of thin 
linen or stuff called “ mull ” (muslin) 
is glued on the back first, and one 
piece of paper on the top. For the 
hollow, 3, 4, or even 5 pieces are 
stuck one on the other, so that it may 
be firm ; whilst the book itself will be 
as if it had a flexible back. The bands 
if any, are then fastened on, and the 
corners of the boards are cut off. It 
is then ready for covering. “ Mock 
flexible” has generally one piece of 
paper glued on the h^k, and when 
marked up, the bands are put on as 
before, and the book is covered. 

Covering^. — EBooks are covered ac- 
cording to the fancy of the binder or 
customer. The materials used at the 
present day are T-leather of all sorte, 
parchment or vellum, bookbinders' 
cloth, velvet, needlework, and imita- 
tion leather, of which various kinds 
are manufactured, such as leatherette 
and feltine. 

Each kind requires a different 
manner of working or manipulation. 
For instance, a wet calf book must not 
be covered in the same manner as a 
velvet one. 

Under tke elaes ol loather, come 
moroccos of all ^ds russia ; calf, 
coloured, smooth and imitation ; roan, 
sheep and imitation morocco. 

The morocco cover, indeed any 
leather cover, is out out by laying the 
skin out on a flat boaid, ana having 
chosen the part or piece of the ski n to 
be used, the book is laid on it and the 
skin is cut with a sharp knife round 
the book, leaving a space of about f 
in. for an 8vo, and more or less 
acrording to the size of t^ book and 
thickness of board, for tunung in. 
The morocco cover should now have 
marked upon it with a pendL the exa^ 
size of the book itself, l^lakyiDg' the 
book on the cover, smd winning the 
point of a black lead pen^ all round 
it. The leather must then be “ pared,” 
or shaved round the ^dges, na^ng the 
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pencil n^ks as a guide. This paring 
process is not difficult, especially if a 
French knife is used, the chief point 
lelng that a very sharp edge is to 
be kept on the knife, and that the 
“burr” is on the cutting edge. 

1 h3 knife is held in the right hand, 
placing two fingers on the top 
with the thumb underneath. The 
leaf er must be placed on a piece of 
marVle, lithographic stone, or thick ' 
glass aad held tightly strained between 
^ger and thumb of the left hand. 
Then, by a series of pushes from the 
right hand, the knife takes off more or 
less, according to the angle given. 
The burr causes the knife to enter the 
leather ; if the burr is turned up, the 
knife will either not cut or run off. 
If the knife is held too much at an 
angle, it will go right through the 
leather. The leather should from 
time to time be examined, by turning 
it over, to see if any unevenness 
appears, for every cut will show. 
Special attention should be given to 
where the edges of the board go. The 
turning in at the head and tail should 
be paz^ off as thin as possible, as 
there 'will be twice as much thickness 
of leather on the back where turned 
in, the object of this care being that it 
must not be seen. The morocco cover 
should now be wetted well, and grained 
up the hand or a flat piece of cork. 
This is done by gently curling it up in 
all directions ; and when the grain has 
been brought up properly and suffi- 
ciently, the leather should be pasted 
on the flesh side with thin paste, and 
hungup todiy. Should the leather 
be “stra^ht grain," it must only be 
creased m the one direction of the 
grain, or if it is required to imitate any 
old book that has no grain, the leather 
should be wetted as much as possible, 
and the whole of the grain rubbed out 
by using a roUing-pm with even pres- 
sure. 

Russia and calf require no setting 
up of the grain, but russia must be 
well rolled out with the rolling-pin. 

When the cover (morocco) is dry, it 
is well pasted, and the squares of the 


book me set, so that each side has its 
proper proportion of board projecting. 
The book is then laid down evenly on 
the cover, which must be gentlv drawn 
on ; the back is drawn tight ny plac- 
ingthe book on its fore-edgeand pulling 
the skin well down on the back. The 
sides are next drawn tight, and the 
bands are pinched well up with a pair 
of “ band nippers." The 4 corners of 
the leather are cut off with a sharp 
knife in a slanting direction, a little 
paste is put on the cut edge, and the 
operation of turning in may be com- 
menced. 

The lx)ok is held on its edge, either 
head or tail, with a small piece of paper 
put close to the head-band to prevent 
any paste soiling the edge or head- 
band, and with the boards extended, 
the hollow is pulled a little away from 
the back, and the leather is neatly 
tucked in. The leather is next tightly 
brought over the boards and well 
rubbed down, both on the edge and 
inside, with a folding stick, but on no 
account must the outside be nibbed, 
or the grain will be taken away. The 
fore-edge is treated in like manner, by 
tucking the comers in for strength. 
The h^-band is set by tying a piece 
of thread round the book, between 
the back and the boards, in the dots 
cut out from the comers of the boards ; 
this thread must be tied in a knot. 
The book being held in the left hand, 
resting on its end, the leather is drawn 
with a pointed folding-stick, as it 
were, towards the fore-edge, and flat- 
tened on the top of the head-band. 
When this is done properly, it should 
be exactly even with ^e noaids, and 
yet cover the head-band, leaving that 
p^ of the head-band at right angles 
mth the edge exposed. A httle prac- 
tice will indicate what amount of 
leather is to be left outfromthe turning 
in, so that the head-band can be neatly 
covered. The perfection in covwing. 
a book depends upon the leather bmng 
worked sharp round the boar^, but 
with the grain almost untouched. 

Paste should be always used for all 
kinds of leather; but leather with 
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an artificial grain should be glued, all over and turning in at once: glueing 
the turning in being pasted. The glue one cover at a time, and finishing the 
gives more body to the leather, and covering of each book before touching 
thus preserves the grain. White the next. 

morocco should be covered with paste Vdvet should be covered with clean 
made without alum, which turns it glue not too thick ; first glue the back 
yellow. If the leather is washed with of the book and let that set before the 
lemon-juice, instead of vinegar, when ^ aides are put down. The sides of the 
finishing, the colour will be much im- i book should next be glued, and the 
proved. velvet laid down, turned in with glue. 

Rwda leather is pared in the same 1 The comers should be very carefully 
way as morocco. It should be damped cut or they will not meet, or cover 
and rolled with a rolling-pin before properly when dry. When the whole 
covering. is dry, the pile may be raised, should 

Calf^ either coloured or white, need it be finger marked, by holding the 
be par^ only round the head-band ; it book over steam, and, if necessary, by 
should be covered with paste, and the using a brush carefully, 
book washed, when covered, with a Silk and Satin should Iw lined first 
clean damp sponge. In putting 2 books with a piece of thin paper cut to the 
together, when of calf of 2 different size of the book, glued with thin clean 
colours, a piece of paper should be glue, rubbed down well, and allowed 
placed between, as most colours stain to get dry, before covering the book, 
each other, especially green. Care When dry, cover it as with velvet, 
should be taken to finger calf as little Half-Odund Work.-— The book 
as poMible; whilst wet, touching it i has its back, a part of the sides, and the 
with iron tools, such as knives and | corners covered with leather. The 
band nippers, will cause a black stain. ; sides are, after the leather is p^ectly 
Morocco will bear much handling. | dry, covered either with cloth or paper 
Vdlum or Pa/rchment. — ^The boards , according to fimcy, turned over the 
should be covered with white p^per, to boards as with leather. The book is 
avoid any darkness of the board show- then pasted down. Before the paper 
ing through. The vellum or parch-- is put on the sides, all unevenness of 
ment should be pared at head and tail, the leather is pared away. This style 
and the whole well puted and allowed has come very much into reputation 
to stand for a short time, so that it bo lately on account of its economy ; the 
well soaked and soft. The bookVhould amount of leather required is less, and 
then be covered, but the vellifm must the work is as strong and serviceable 
not on any account be stretched much, as in a whole-bound book. It will be 

or when diy it will draw the boards better if the back be finished before 
up to a remarkable extent. If the the corners are put on, as there is 
book be pressed, the vellum will adhere great likelihood that the comers may 
better. Old binders^ took great pains get damaged to some extent during 
in covering their white vellum books, the process of finishing. The outside 
The vellum was lined carefully with paper may either match the colour of 
white paper and dried before covering ; the leather, or be the same as the edge ' 
this in some degree hindered the or end-papers, 
shrinking in drying, and enabl^ the Paatiliff Down.— This is to cover 

workman to give the boards a thin and up the ini^e boerd ly psHtig down 
^even coat of glue, which was allowed the end-papers to the boards, 
to diy before puttii^ on the covering. The white or waste leaf^f'that has 
.fioon is covered with glue and turned till this process protected the end- 
.m .Srith paste. Head and tail only ropers, is now taken away {»* tom out. 

. need be pared round the head-band. ^e joint of the board must be cleaned 
’ is covered by glueing the cover of any paste or glue that may have 
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accumulated there, by passing the 
point of a sharp knife along it so that 
when the end is pasted down, the 
joint will be quite straight and per- 
fectly square. 

Morocco books should be filled in 
with a smooth board or thick paper, 
the esact substance of the leatW. 
This thickness must be carefully 
chosen, and one edge be cut off 
straight, and stuck on the inside of 
the board very slightly, in fact only 
touching it in the centre with a little 
glue or paste, just sufficient to hold it 
temporarily. It must be flush with 
the back-^ge of the board. When 
dry, the paper or lx)ard is marked 
with a compass about ^ in. round, and 
both paper and leather are cut 
through at the same cut with a sharp 
knife. The overplus Ixjard will fall 
off* and the outside of the leather may 
be easily detached by lifting it up 
with a knife. The paper or board, 
which will now flt in exactly, should 
be glued and well rubbed down with 
f folding-stick, or it may bo put into 
the standing press if the grain of the 
morocco is to be polished, but not 
otherwise. 

Joints. — ^Morocco books only have 
morocco joints, thus made. Morocco of 
the same colour is cut into strips the 
same length as the book, and about 
in. in breadth for 8vo ; a line is drawn 
or marked down each strip about ^ in. 
from its edge, with a pencil or folder, 
as a guide. The leather is pared from 
the mark to a thin edge on the J-in. 
side, and the other side is pared as thin 
as the leather turned in round the 
board, so that there will be 2 distinct 
thicknesses on each piece ; ihe larger 
half going on the boc^ to correspond 
with the leather round the 3 sides, and 
the smaller and thinly pared half going 
in the joint and ed^ on to the book. 
•I^e end-papers, only held on with a 
little paste, are lift^ out from the 
book, the leather, well pasted is put on 
the board, so that the place where the 
division is made in the leather Iw par- 
ing will come exactly to the e^ of 
the board ; the thin part should then ! 


be well rubbed down in the joint, and 
the small thin feather edge allowed to 
go on the book. 

Great care must be taken to rub the 
whole down well, that it may adhere 
properly ; the grain need not be 
heeded. With regard to the overplus 
at the head and tail, there are two 
ways of disposing of it ; first by cut- 
ting both leathers slanting through at 
once, and making the two meet ; or, 
secondly, by cutting the cover away 
in a slant and doing the same to the 
joint, BO that the 2 slant cuts cover 
^ch other exactly. This requires 
very nice paring, or it will be seen in 
the finishing. The book should be 
left till quite dry, which will take 
some 6-6 hoiu^. The boards are 
then filled in by the same method, 
and the end-papers are fastened in again 
properly 

Cloth Joints . — If the cloth has been 
stuck in when the ends were made, 
after cleaning all unevenness from the 
joints, the boards are filled in as above, 
and the cloth joint is stuck doAvn with 
thin glue, and rubbed down w^. 
The marble paper may now be put on 
the board by cutting it to a size, a 
little larger than the filling in of the 
board, so that it may be wdl covered. 
When cloth joints are put in, the 
board paper is generally brought 
up almost close to the joint ; but with 
morocco joints, the spa^ left all round 
must be even. 

Calfy iJtwwa, eUi . — ^After having 
clean^ the joint, the leather is 
marked all round a trifle larger than 
the size intended for the end-papers 
to cover. Then with a knife, the 
leather is cut through in a slanting 
direction holding the knife slanting. 
The boards should be thrown back to 
protect the leather, and the book 
placed on a board of proper size, so 
that both book and boe^ may be 
moved together, when turning round. 
When the leather is cut, a piece df 
paper should be pasted on tlM boar^ 
to fill up the thickness of the leaUmr, 
and to curve or swing the board back ; 
the boards otherwise arc sure to curve 
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the contrary way, especially with calf. 
When this lining is dry, the end- 
papers may be pasted down. 

There are 2 methods of doing this. 
In the most exact, the paper is pasted 
all over, especially in the joint, and 
the paper being held in the left hand, 
is well rubbed down, more particularly 
in the joint. The paper is marked all 
round (head, fore-edge, and tail) with a 
pair of compasses to the width required 
for fLoishing inside the board. With 
a very sharp knife, the paper is to be 
cut through to the depth of the paper 
only, by laying the straight-edge on' 
the marks made by the compasses. 
This has the advantage of procuring 
an exact margin round the lx»rd ; but 
it must be done quickly, or the paper 
will stick to the leather round the 
board from the paste getting diy, the 
leather absorbing the wateiy particles 
in the paste. The other way is to lay 
the paper back, and down on the 
board, and then to mark it. A tin is 
then placed between the book and 
paper, and the paper is cut to the 
marks made. The paper is then 
rated down as above, ^en pasted 
down, the book should be left stand- 
ing on its end, with boards left open 
until thoroughly dry, which will be 
about 6 hours. A tin should be kept 
Mpeoially for cutting on, and the 
knife must be as sharp as possible. 
This latter method is used for all half 
bindings; 

Sand*finisliing.-— Hand-finishing 
IS really an art. TIm finisher should be 
able to draw, or at least have some 
haowledge of composition, and also 
know something alraut the harmony 
oi colours. Tast^has no small influ- 
ence. It is better to finish books 
plainly, rather than put on more gold 
than is necessaiy. Let the tools be 
always in keepng with the book, both 
in nae and cluster. Large ones 
shduld be used only on a large book, 
imd those of less size for smaller 
works. A book on Natural History 
•bo^ have a bird, insect, shell or 
tool indicative of the contents. 
^Wwer should he used on works on 


Botany, and all other works should be 
treated in the same emblematical 
manner. In lettering, see that the 
letters are of a size proportionate to 
the book — legible but not too bold. 
They should neither be so I^e as to 
prevent the whole of the title being 
read at one view, nor so small as to 
present a difficulty in ascertaining the 
subject of a book when on the shelf. 
Amongst a large number of books, 
there should be an agreeable variety 
of styles, so that the effect may be in 
harmony with the colours around, and 
produce as pleasing a contrast as pos- 
sible. 

Tools and Materials . — These embrace 
rolls, fillets, pallets, centre and corner 
tools of every possible class and charac- 
ter ; type of various sizes for lettering 
books or labels. The type may be 
either of brass or printers’ metal ; if 
the latter, care must be taken that it 
be not left at the fire too long, or it 
will melt. Type-holders are c^e to 
fit the respective sizes, but one or two 
with a spring side, adjusted by screw, 
will be found convenient for any type. 
In England it is the custom to letter 
books with hand letters, each letter 
being separate and fixed in a handle. 
Doubtless theM will in time be lead 
aside, and the type and type-case will 
be adopted. 

I Of polishing-irons 2 are necessary — 
one for the sides and one for the 
backs. Often a third is kept for 
polishing the board end-papers when 
pasted down. 

The gold-rag, to wipe off the surplus 
gold from the back or side of a bwk, 
should have a little oil well worked 
into it, so that the gold may adhere 
to and remain in it. This rag when 
full of gold will be of a dirty yellow, 
and may then be melted down by a 
gold-refinw, and the waste gs^ re- 
covered. 

Rubber, out up very small -—the 
smallm' the better— and oteepefi in tUr- 
{antiim «> as to make it as soft aspos- 

not taken off by the**^ld-»^ f his 
\ libould alBo\)e melted ^wuw non M. 
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Sponges are wanted — large ones for 
paste- washing, smaller for glairing and 
sizing. 

Glaire may be purchased already 
prepared, or it may be made from 
white of egg very carefully beaten up 
to a froth with a whisk. In breaking 
the egg, care must be taken not to let 
any of the yolk get amongst the white. 

A little vinegar should l)e mixed with 
the white before beating up, and a 
drop of ammonia, or a grain or two 
of common table salt, or a small piece 
of camphor, will in some measure 
prevent it from turning putrid, as it 
18 liable to do. Some workmen keep 
a stock of “good old gLiire,” as they 
term it, by them, fancying that it 
produces better work ; but this is a 
mistaken notion. When well beaten, 
allow the glaire to stand for some 
hours, and then pour the clear liquid 
into a bottle for use. 

Cotton wool is used for taking the 
gold leaf up and pressing it firmly on 
the leather. 

Varnish should be used only on that 
part where glaire has been applied and 
has afterwa^s been polished, the ob- 
ject being to restore brilliancy and 
preserve the leather from the ravages 
of insects attracted by the glaire. 
These pests do great damage to the 
covers of books prepared with glaire, 
taking away the surface of the leather 
and spoiling the appeafence. Varnish 
may m purchased at all prices ; use 
only the best, and be very sparing 
with it, 

A small pair of spring dividers, some 
lard, sweet oil, and a finishing stove, 
are also required. Before gas was 
introduced, use was made of the now 
almost extinct charcoal fire. A book- 
binders’ gas stove can now be purchased 
at prices varying with the size, which 
can be used to warm glue, make paste, 
and heat tools for finishing, besides a 
hundred other purposes. Where cost 
is an object, or where gas is not ob- 
tainable, charcoal may still be used. 
Any old tin may be utilised : make a 
number of laz^ holes through the 
odes ; fill it with some live charcoal, * 


and place a perforated tin plate on 
the top. It v^l keep alight for hours, 
and impart quite enough heat for any 
purpose required. This primitive 
stove, however, must be placed on a 
stand or on a piece of thick iron, lest 
it become dangerous. 

Styles , — Finishing is divided into 2 
classes— “blind,” “antique,” or as it 
is sometimes called, “ monastic ” ; and 
“gold-finished.” 

The term antique is mostly known 
in the trade ; and when morocco 
antique or calf antique is mentioned, 
it means that the whole of the finish- 
ing is to be done in blind tooling. 
Not only this, but that the boards 
should be very thick and bevelled, 
and the edges either dull gilt or red, 
or gilt over red. This cImb of work 
is used extensively for religious books. 
A gold line introduced and intermixed 
with blind work gives a great relief to 
any class of antique work. 

It is not necessary that a special set 
of tools be kept W antique work, 
although some would look quite out 
of keeping if worked in gold. As a 
general rule, antique tools are bold 
and solid, such as Venetian tools, 
whilst those for gold work are cut 
finer and are well shaded. The 
greater number work equally well in 
gold and in blind ; but when a special 
style has to be followed, the various 
tools and their adaptation to that style 
must be studied. 

The general colour of blind work is 
dark Irown, and the iwnper way of 
working these antique trols is to take 
them warm and work them on the 
damp leather a number of times, thus 
singeing the surface only, until it has' 
assumed its proper degree of colour. 
Antique work as a decoration, requires 
quite as much dexterity and. care as 
gold work. Every line must be 
straight, the tools worked properly on 
the leather, both in colour and de^h ; 
and as the tools have to be worked 
many times on the same spot, it re- 
quirds a very steady band and grei^t 
^ care not to double warn. Some con- 
sider blind work as prepaiatory to 
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gold work, cmd that it gives experience 
in the method of handling and work- 
ing the various tools ; and the d^ee 
of heat required for different leathers 
without burning them through. The 
leathers on which this work is mostly 
executed are morocco and calf. 

In finishing the back of a book, it 
must always be held tightly in a sniall 
hand press, termed a ‘‘finishing 
press.” This is of the same kind as a 
laying press, only much smaller, and 
is screwed up by hand. When in the 
press, mark the head and tail as a 
guide for the pallets by running a 
folding-stick along the edge of a piece 
of parchment or pasteboard held by 
the fingers and thumb of the left hand 
against the sides of the volume across 
the back at the proper place. When 
several books of the same character 
and size are to range together, the 
backs are compassed up so that the 
head and tail lines may run continu- 
ous when finished. In using the 
, pallet, hold it firmly in the right hand, 
and let the working motion proceed 
from the wrist only, as if it were a 
(ttvot. It will he found rather 
difficult at first to work the pallets 
straight over the back and even to the 
sides of the bands, but after a little 
practice it will bwome easy to ac- 
complish. 

Morocco fiexiUe 7rork, as a rule, has 
blind lines, a broad and a narrow one, 
worked close to the bands. Damp the 
back with a sponge and clean water, 
and work it evenly into the leather 
with a hard clean brush. Take a 
pallet of the size suitable to the book, 
warm it over the stove, and work it 
firmly over the back. As the leather 
dries, make the pallet hotter; this 
will generally be found sufficient to 
produce the required dark lines. 
Sometimes it a^l be necessary to 
damp the differ^t places 2 or 3 times 
in order to get the proper colour in 
the blind tooling. 

The pallets iftW have a tendency to 
eriok to the leather and possibly bum 
it To obviate this, take oz. white 
wax, and 1 oz. deer fat or lard, place 


them in a pipkin over a fire or in a 
warm place, so that they may be well 
mixed together ; when mixed, allow 
to cool. Rub some of this mixture 
upon the rough or fleshy side of a 
piece of waste morocco, and when 
working any tools in blind, rub them 
occasionally over the prepared surface. 
This mixture will be found of great 
service in getting the tools to sUp or 
come away from the leather in work- 
ing. Lard alone is sometimes used, 
but this mixture will be found of 
greater service to any finisher, and the 
advantage of adding the wax will be 
apparent, 

The lines impressed on the back 
must now have their gloss given to 
them. This is done by “ giggering " 
the pallets over them. Make the 
pallet rather hot, rub it over the 
greased piece of leather, and work it 
backwanls and forwards in the im- 
i pression previously made. Great care 
i must be taken that the pallet be kept 
steadily in the impressions already 
made, or they will Iw doubled. The 
back is now ready for lettering, as 
described farther on. 

To Uind tool iHie side of a hook it 
must be marked with a folder and 
straight-edge, according to the pattern 
to be product ; and as a guide for the 
rolls and fillets to be used. These 
lines form the ground plan for any 
design that lias to be worked. Damp 
the whole of the side with a sponge, 
and brush it as before directed ; then 
work the fillets along the lines marked. 
Run them over the same line 2 or 3 
times. When dry, make tiie fillet 
immovable by driving a wooden wedge 
between the roll and fork, and gigger 
it backwards and forwards to produoe 
the gloss. If tools are to be worked, 
make them slightly warm, and, as the 
leather dries, make the tool hotter 
and hotter. This must 1^ repeated 
as often as necessary until the deeired 
depth of colour and gloss is obtained. 
In using a roll that has a running or 
continuous pattern, amarkihmiHbe 
made upon Uie side with a file, at the 
exact p^t that first comes in contact 
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with the leather, eo that the same 
design may always come in the same 
place in the repeated workings. It is 
impossible for a roll to be cut so 
exactly that it may be worked from 
any point in the circumference with- 
out doubling it. Blind work is done 
in the same way whether in using a 
small tool or a hu^e roll. The leather 
must be damped and repeatedly worked 
until the depth of colour is obtained. 
It is then allowed to dry, and re- 
worked to produce the gloss. The 
beauty of blind work consists in mak- 
ing the whole of the finishing of one 
uniform colour, and in avoiding the 
fault of having any portion of the 
work of lighter tint than the rest. 

Odd Bbrib.— This is far more com- 
plicated than blind or antique work, 
BO that it is better to practise upon 
some spare pieces of roan, calf, and 
m<HX>cco, before attempting to finish a 
book. Gold work is not more difficult 
than blind tooling, it is only more 
complicated. The different ^ds of 
leather require such different degrees 
of heat, that what would fail to make 
the gold adhere upon one leather, 
would bum through another. The 
various colours require different d^rees 
of heat ; as a rule, light fancy colours 
need l^ss than dark. 

The medium by which the ^old is 
made to adhere to the leather is used 
in 2 vffikys— wet and dry. The wet is 
used for leather, the dry for velvet, 
satin, silk and paper. 

The wet memum is again divided 
into 2 classes, one for non-porous and 
another for porous leather. Morocco 
is the principal of the non-^rous 
leathers, with roan and all other imita- 
tion morocco. The porous varieties con- 
sist of cidf of all kinds, russia and 
dieep. 

Thenon-porous leathers need only be 
washed with thin paste water or vm- 
egar and glaired once ; but if the glaire 
be tl^ or weak it will be neoessaiy to 
give them a second coat of glaire. 

The porous varieties must be paste- 
washed carefully, sieed all over very 
evenly, sn^gbo^osoe or twice ; care 


being taken that the size and glaire be 
laid on as evenly as possible. 

All this, although apparently so 
simple, must be well kept in mind, 
because the great difficulty is in not 
knowing the* proper medium for the 
various leathers, and one book may be 
prepared too much, while another may 
have a deficiency. As a consequence 
one book wUl be spoiled by the prepa- 
ration cracking, and the gold will not 
adhere to the other. By following 
the directions here given the gold will 
adhere without much trouble, beyond 
the practice necessary in becoming 
accustomed to an accurate use of the 
various tools. 

Suppose that a half-morocco book is 
to be neatly finished and lettered. 
Take a broad and narrow pallet of a 
suitable and proper size, work it against 
the bands in blind as a guide <for 
finishing in gold. As the impression 
need be but very slight, warm the 
pallet on the gas stove but very little. 
Choose some suitable tool, as a centre- 
piece to go between the bemds. Work 
this also lightly on the back exactly 
in the centre of each panel as truly as 
p^ible and perfectly straight. A 
line made previously with a folding- 
stick along the centre of the back will 
gr^tly assist in the working of a tool 
in its proper position. Wash the back 
with vine^, and brush it well with a 
hard brush to disperse the moisture 
and drive it equally into the leather ; 
some use paste-water for this purpose 
instead of vinegar. Paste-water has 
a tendency to turn grejjr in the course 
of time: this is avoided by using 
vinegar, which also imparts fresh- 
ness to the morocco, and keem it 
moist a longer time, very desirame in 
finishing. 

The impressions made by tibe broad 
and narrow pallet and ||he centre tool 
are pencilled in with glaire; when 
dry, pencil in another coat ; allow this 
again to dry, then rub them veory 
slightly with a piece of (filed cotton 
wool. Take a leaf of gdd from the 
book and spread it out evenlv on the 
; gold cushion ; out as neaz^ to the 
« : 
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various shapes and sizes of the tools as 
possible. Take one of the pieces of 
gold upon a large pad of cotton wool, 
greased slightly % drawing it over 
the head. (There is always a sufficient 
. amount of natural grease in the hair 
to cause the gold to adhere to cotton 
drawn over it.) Lay the gold gently 
but firmly on the impressed leather. 
See that the whole of the impression 
be covere<l, and that the gold be not 
broken. Should it be necessary to put 
on another piece of gold leaf, gently 
breathing on the first will make the 
second adhere. 

When all the impressions are covered 
with gold leaf, take one of the tools 
heated to such a d^ee that when a 
drop of water is applied it does not 
hiss, but dries instantly ; work it 
exactly in the blind impressions. Re- 
peat this to the whole of the impres- 
sions, and wipe the overplus of gold 
off with the gold-rag. The impressions 
are now supwsed to be worked pro- 
perly in gold but if there are any parts 
where the gold does not adhere, they 
must be re-glaired and worked in 
again. A saucer should be placed near 
at hand with a piece of rag or a sponge 
and water in it, to reduce any tool to 
its proper heat before using. If the 
tool he used too hot, the gold impres- 
sion will be dull — ^if too cold, the gold 
will not adhere. To use all tools of 
the exact degree of heat required is 
one of the experiences of the skilled 
workman. 

The back is now ready for the title. 
Set up the words in a type-case, with 
type sufficiently laige and suitable to 
the bodt. The chief word of the title 
should be in somewhat laiger size than 
the rest, the other diminishing, so that 
a pleasant arrangement of form be 
attained. In order to adjust the length 
of the words^it may be necess^ to 
“space” some of them — that is to 
put between each letter a smkll piece 
of metal called a “space.” Square 
^ type, or make the f^ of the letters 
perfectly le^el by pressing the face of 
' them against a i^t surface befme 
tightefniig the screw. They must be 
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exactly level one with another, or in 
the working some of them will be 
invisible. Screw the type-case up, 
warm it over the finishing stove, and 
work the letters carefully in blind as a 
^ide. Damp the whole of the letter- 
ing space with vinegar. When dry 
pencil the impressions in twice with 
glaire. Lay the gold on and work them 
in gold. 

But with lead type and a spring type- 
case (more suitable for amateurs on 
account of its relative cheapness, and 
the case fitting itself to the different 
sizes of the type) the latter must be 
warmed before the type is put in. 
The heat of the case will impart suffi- 
cient heat for the type to be worked 
properly. If the case and type be put 
on the stove, the type will probably be 
melted if not watched very narrowly. 
Hand letters ai e letters fixed in handles 
and each used as a single tool. The 
letters are arranged in alphabetical 
order round the finishing stove, and as 
each letter is wanted it is taken from 
the order, worked, and replaced. They 
are still very much usetl in England, 
but where several books are to have the 
same lettering, brass type is very much 
better. It does its work more uni- 
formly than hand letters, however skil- 
fully used. ^ 

\^en this simple fiuishing can be 
executed properly and with ease, a 
more difficult style may be attempted, 
such as a “ full gilt back.” T^ is 
done in 2 ways, a “ run up ” back and 
a “ mitred ” back. As a general rule, 
morocco is mitred. Place the book on 
its side, lift up the millboard and make 
a mark at he^ and tail on the back, 
a little away from the hinge of the 
back. Then with a folder and straights, 
edge mark the whole len^h of tbe 
back ; this is to be doni!» <m opf^eide^. 
Biake another line, the whole length 
down the exact centre ^,the be^. 
li^th a pair of divider^ take the 
measurement of the smdl^ between 
the bands, and mark the size at head 
and tail for the panels from the top 
and bottom bcmd ; with a folder and 
strip of parchment make a line across 
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the back, head and tail, at the mark 
made by the dividers. 

Work a thin broad and narrow 
pallet alongside the hands in blind. 
Prepare the whole of the back with 
vinegar and glaire, but lay the glaire on 
with a sponge. When dry, lay the 
gold on, covering the whole of the back 
with it, and mending any breaks. For 
mitreing, take a 2-line pallet that has 
the ends cut at an angle of 45°, so that 
the join at that angle may be perfect. 
Work this on the side at the mark 
made up the back, and up to the line 
made in blind across the b^k. Repeat 
this to each panel. The 2-line pallet 
must be worked across the back and up 
to the lines made in gold, the cutting 
of the pallet at the angle will allow of 
the union or mitre, so that each panel 
is independent of the other. There 
will be spaces left at head and tail, 
which may be filled up with any fancy 
palleil or repetition of tools. The 
corners should be in keeping with the 
centre, and large enough to fit the 
panel. Work these from the sides of 
the square made, or from the centre 
of the panel, as will be found most 
convenient according to the thickness 
of the book and style of finishing, and 
then fill in any small stops, l^en 
the whole is done, rub the gold off 
with the gold rag, and use the rubber 
if necessary. The title is put on in 
the manner before described. 

It is not always necessary that the 
finishing be done in blind first. One 
accustomed to finishing finds that a few 
lines marked previously with a folding- 
stick are all that is required. When 
working the title, a thread of silk 
drawn tightly across the gold produces 
a sufficient Ime, and is the only guide 
tihat an experienced workman requires. 

To finish a side, make a mark with 
the folder and str^ht-edge as a guide 
for rolls or fillets. Prepare the leather, 
as before described, where the oma- 
mentationistooome ; butif thepattern 
is elaborate, it must be worked first in 
blind. As a greater facility, take a 
piece of mper of good quality and well 
aiaed. Draw the pattern on the paper, 


and if any tools are to be used, hold 
them over the gas flame; this will 
smoke them so that they may be 
worked on the paper in black. When 
the pattern is complete in every detail, 
tip ^e 4 comers of the paper with a 
little paste, then work the pattern 
through the paper on to the leather, 
using the various sized gouges as the 
scrolls require, and a single line fillet 
where there are lines. Work thus the 
complete pattern in blind. This being 
done completely, take the paper off 
from the 4 comers, place it on the 
other side, and work it in the same 
way. Prepare theleatherwith vinegar, 
and pencil the pattern out with glmre. 
If the whole side be glaired with a 
sponge, it will leave a glossy appear- 
ance that is very undesirable. The 
whole side is now laid on with gold, 
and the pattern is worked again with 
the warm tools, in the previous or 
blind impressions. 

The inside of a book is generally 
finished before theoutside. This should 
be done as neatly as possible, carefully, 
mitreing the comers when any lines 
are us^. Most frequently a roll is 
employed, thus saving a great deal of 
time, A style was introduced in 
France called “ doubl6,” the inside of 
the board being covered with a coloured 
morocco different from the outside, in- 
stead of having board papers. This 
inside leather was very elaborately 
finished ; generally with a “ dentelle^’ 
border, while the outside had only a 
line or two in blind. It is a style 
which, although very good in itself, 
has quite died out with us, so many 
prefer to see the finishing to having it 
covered up when the Ixsi is shut. 

I Tbe edges of the boards and the 
! head-bands must be finished either in 
^old or blind, according to fancy, and 
in keeping with the rest of the embel- 
lishment. A fine line worked on the 
centre of the edge of the board laj 
means of a fillet looks better, and of 
course requires more pains than simply 
running a roller over it. If it is to 
be in gold, simply glairing the edge is 
sufficient. Lay on the gold, and^wodk 
sU 
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the fillet carefully. Place the book 
on its ends in the finishing press to 
keep it steady, or it will shake and 
throw the fillet off. If a roll is used, 
take the gold up on the roll, grease it 
first a little, by rubbing the gold-rag 
over the edge to make the gold adhere. 
Then run the roll along the edge of the 
boards ; the kind generally used for 
this purpose is call^ a “ bar roll ” — 
that is, having a series of lines running 
at right angles to the edge of the 
roll. 

Imitation morocco is generally used 
for publishers’ bindings, where books 
are in a large number and small in 
price ; and the finishing is all done 
with the blocking press. To finish this 
leather by hand, it is advisable to wash 
it with paste-water and glaire twice. 

Boan is generally used for circulating 
library work, and is very seldom 
finished with more than a few lines 
across the back and the title. This 
.leather is prepared with paste- wash 
and glaire, and, when complete, var- 
nishra over the whole surface. 

Inlaid Work. — Inlaid, or mcraaic 
work, is used only in the higher 
branches bookbinding. Formerly 
books were not inlaid, but psunted with 
various colours. Qiolier used a great 
deal of black, whiteandgreen. Tu^ett 
employed a method of extracting one 
colour from leather and substituting 
another by chemical action, thus : 
Take dark chocolate colour, trace the 
design thereon, and pick it out or 
p^n it in with suitable chemicals, say 
^ute nitric acid ; this will change the 
chocolate, leaving the design a br^ht 
red on a chocolate ground. 

To lay on the various colours with 
leatiier no doubt, by far the better 
plan. Bsunt has a tendency in time 
to crack, and, if acids are used, they 
will to a certain extent rot or destroy 
the leather ; but if leather is used it 
will always retain both colour and 
texture. To choose the proper colours 
that wiR harmonise with the. ground, 
gtw tone, and produce the proper 
. tflbct, requires a certain amount of 
' Horoooo is generally used, 


but in Vienna calf has given very good 
results. If the pattern to be inlaid 
be very sxnall, steel punches are used, 
the pattern being worked in blind on 
the side of the book. Take morocco 
of a different colour from the ground 
I it is to decorate, pare it down as thin 
as possible, and lay it on a slab of 
lead. With a steel punch, the exact 
facsimile of the pattern that is to be 
inlaid, punch out from the leather 
the required number of pieces. These 
are pasted and laid very carefully on 
^ the exact spot made by the blind 
I tooling ; press each down well into 
j the leather either with a folding-stick 
j or the fingers, so that it adheres pro- 
rly. "^^en dry, the book is pressed 
tween polished plates, so that the 
raised pieces, or the pieces that have 
been laid on, may be forced well into 
the ground leather. When it has been 
pressed, the whcde of the leather must 
TO prepared as for morocco, and fin- 
ish^ in gold. The tools in the work- 
ing will hide all the e<%es of the 
various inlaid pieces, provided they 
are laid on exactly. 

If interlacing bands are to be of 
various colours, the bands must be cut 
out. Pare the leather thin, and after 
working the pattern through the 
paper on to the leather on the side of 
the book, lay it on the thinly pared 
leather ; with a veiy sharp and 
pointed knife, cut through the paper 
and leather together on a soft board. 
Or, the design may be worked or 
drawn on a tUn bowd, and the vari- 
ous bands cut out of the board as 
patteriM. Lay these on the thin 
leather and cut round them. Keep 
the board templates for a^ future 
use of the same patteras. The vari- 
ous pieces are pasted, carefully adjusted 
in their places, and well rubW down.' 
The leather is th^n prepared and 
worked off in gold. ' \ 

Another method is to work 
pattern in blind on the pare 
the morocco thin, pnd 
place it upon the portion ^ the pikt- 
t&m to TO inlaid, praiw it well 
with the fingers, so , that the design 
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is impressed into it. Lay the leather 
carefully on some soft board, and cut 
round the lines made visible the 
pressure with a very sharp knife. 
When out out, paste and lay them 
on the book and prepare as before, and 
finish in gold. This last method is 
not of much value, though it is some- 
times chosen ; for any good work, 
where accuracy is required, the plans 
mentioned previously are to be pre- 
ferred. 

The Viennese work their calf in the 
same way that the cabinet-makers 
inlay woodwork. With a very sharp 
and thin knife, they cut right through 
two leathers l^d one on the other. 
The bottom one is then lifted out and 
replaced 1^ the top one. By this 
method the one fits exactly into the 
bther, so that, if properly done, the 
jimctions are so neatly made that no 
finishing is required to cover the line 
where the two colours meet. 

Porous. — Calf, as before described, 
requires more and diSferent preparation 
thw morocco, on account of its soft 
and absorbing nature. As a founda- 
tion or ground- work, paste of different 
degrees of strength is used, according 
to the work required. 

Calf books have generally a morocco 
lettering piece of a different colour 
from the calf on the back for the 
title. This is, however, optional. 
Leather lettering pieces have a great 
tendency to peel off, especially if the 
book be expo^ to a hot atmosphere, 
(»* if the paste has been badly made, 
so that it is perhaps better if the calf 
itself be lettered. There is no doubt 
that a better effect is produced in a 
bookcase when a good assortment of 
coloured lettering pieces is placed on 
the variously colotucd backs, and the 
titles can be more easily read than if 
they w^ upon light or sprinkled 
oaU ; but where wear and tear have 
to be studied, as in public libraries, a 
volume should not have any lettering 
pieoes. All such books should be 
lettered on their natural ground. 

For lettering jaieess, twe morocco 
of any oolour, according to and 


having wetted it to fM»litate the 
work, pare it down thin and evenly. 
Gut it to size of the space it is intend^ 
to fit, pare the edges all round, paste 
it, put it on the place, and rub well 
down. Should Uie book require two 
pieces— or one for the title, and one 
W the volume or contents — it is 
better to vary the colours. Do not 
allow the leather to come over on to 
the joint, or by the frequent opening 
of the boards the edge will l^ome 
loose. A very good plan as a substi- 
tute for lettering pieces is to colour 
the calf dark brown or black, thus 
saving the leather at the expense of a 
little more time. When the lettering 
pieces are dry, mark the back, head 
and tail for the pallets or other tools 
with a folding-stick. Brush paste all 
over the back. With the handle of 
an old tooth-brush, rub the paste 
into the back. Before it has time to 
diy, take the overplus off with a rather 
haid sponge, dipped in thin paste- 
water. The reason why paste of full 
strength must be used for the bade, 
and only paste-water for the sides, is, 
that through the stretching of the 
leather over the back in covering, the 
pores are more open, and consequently 
require more filling up to make a firm 
ground. Much depends upon the 
ground-work being properly applied. 

Finishing, above all otker depart- 
ments, demands perfect deanliness. A 
book may have the most graceful 
designs, the tools be worked fleetly 
and dearly, but be spoiled by havinga 
dirty appearance. Seethateveiydung 
is clean — paste-water, size, glaire, 
sponges, and brushes. Do not lay any 
gold on until the preparation is per- 
fectly dry, or the gold will adhere and 
cause a diity yellow stain where wiped 
off. 

Should the calf book be mtendedto 
have only a pallet alongside the bimds, 
it is only necessary where the paste- 
wash is quite diy to glaire that porl^ 
which is to he gUt : this is ustii^ 
done with a camel-hair brudi, by laying 
on 2 coats. When dry, out the gdd 
into strips and take one up ^ 
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pallet and work it on the calf. This is 
what is termed “ half calf neat.” The 
band on each side is gilt, leaving the 
rest of the leather in its natural 
state. Some binders polish their backs 
instead of leaving them dead or dull. 

Full gilt back . — (a) ** Run-up," 
Make a mark up the beusk on both sides 
a little away from the joint with afolder 
and straight-edge. Put on lettering 
piece. When dry, paste and paste- wash 
the beKjk. When again dry, take some 
of Young’s patent size, melt it in a 
pipkin with a little water and apply it 
with a sponge. Lay this on very 
evenly with a very soft sponge, and be 
particular that it is perfectly clean, so 
that no stains be left. When this size 
is done with, put it on one side for 
future use. This size should not be 
taken of its full strength, and when 
warmed again some more water should 
be added to make up for evaporation. 
When the coat of size has dried apply 
2 coats of glaire. The first must be 
' dry before the second is applied, and 
great care should be taken that the 
sponge does not go over the same place 
twice, or the previous preparations will 
be d^urbed. It is now ready for 
finishing. Out the gold to proper size ; 
rub a little lard over the whole of the 
back with cotton wool. This requires 
great attention. Very little must be 
put on light or green calf, as these 
colours are stained veiy readily. Take 
the gold up on a cotton pad ; lay it 
carefully down on the back ; breathe 
on the gold, and press down again. If 
there be any places where the gold is 
broken, they must be mended. Heat 
a 2-line fillet so that it hisses when 
placed in the cool^ pan or the saucer 
with the wet rag in it, and run it the 
whole length of the back on the line 
made before paste-washing. Do this on 
both sides, and rub the gold off with 
the gold-rag up to the line on the out- 
side. Work a 2-line pallet on each side 
of the bands, and the morocco lettering 
piece last as it requires less heat. The 
centre piece of each panel is next 
forked, firmly but quickly. The 
boniers are ytrorked from the centre or 


sides using the right hand comers as a 
guide, and judging the distance by the 
left hand ones. The press must be 
turned when it is required to bring the 
left side to the right hand in working 
the comers. The requisite pallets are 
worked to finish the b^k head and tail, 
generaUy in one operation with the 
2-lined pallet. 

I Calf -work requires very quick work- 
ing. The tools must not be held over 
the various places too long, or the heat 
will destroy the adherent properties of 
the albumen. With morocco this does 
not signify so much, as the heat is not 
so great. 

(b) Mitred hacTc" is prepared the 
same way as for “ mn up b^k, ” and the 
mitreing is done as explained in work- 
ing morocco. This is superior work, 
requires more skill, and takes longer^ 
but looks much better. Each pand 
must be an exact feMSsimile of the rest. 
If the tools do not occupy precisely 
similar places in each panel, the result 
will be very unsatisfactory. When 
the backs are finished rub the gold off 
with the gold-rag, and clear off any 
residue with mbber. Be very careful 
that every particle of the surplus gold 
be cleared off or the delicate lines of 
the ornaments will be obscure and 
ragged in appearance. 

The book is now ready for lettering. 
Set the type up in the case, and work 
it carefully in a rarfectly straight line 
over the Wsk, The whole of the back 
is polished vdth the iron, which must 
be perfectly clean and bright. Pre- 
pare a board from an old calf binding, 
by applying some fine emeiy or char- 
ed and lard on the leather side of it« 
Rubbing the iron over this prepaid 
surface will give it a bright polish., 
It must be used over the back by. 
holding it lightly and giving it an 
oblong circular mqtion. . Go over 
every portion of the back with very 
even pressure, so that no Dart may 
be nuMle more glossy tfaaosmother. 
The polishing iron should, be used 
rather warmer than the tools : but if 
too hot, the glaire will turn white ; 
if too cold, the polish will be dull* 
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The grease upon the leather will be 
quite sufficient to make the polisher 
glide easily over the surface, but the 
operation must be rapidly and evenly 
done. All light and green calf 
requires less heat than any other 
kinds, and will turn black if the iron 
be in the least degree too hot. 

The sides should be always in keep- 
ing with the back. Before the sides 
can be finished, the inside of the 
boards must receive attention. With 
a “runup” back, the edge of the 
leather round the end-papers is worked 
in blind or has a roll run round it in 
gold. In any case it should be paste- 
washed. If for blind, the roll is 
heated and worked round it ; if for 
gold, it is glaired twice. The gold, 
cut into strips, is taken up on the roll, 
worked, and the overplus taken off 
with the rag as before directed. Extra 
work, such as mitred, should have 
some lines or other neat design put on. 
Paste-wash the leather, and, when 
dry, glaire twice. When again dry, 
lay on the gold all round, and work 
the single or other fillete, or such 
other twl as may be in keeping with 
the exterior work. When the gold 
has been wiped off, the leather is 
polished with the iron. 

The outside must now be finished. 
If the sides are nut to be polished, 
paste- wash the whole of the side up to 
the edge of the back carefully, then 
glaire only that portion which is to be 
gilt. In general a 2-line fillet only is 
used round the edge, so that the 
width of the fillet or roll must deter- 
mine the width to be glaired. When 
glaired twice and dry, take up the 
gold on the fillet or roll and work it 
evenly and straightly round the edge. 
The corners where the lines meet are 
next stopped by working a small 
rosette or star on them. Clean off 
any gold that may be on the side, and 
work a small dotted or pin-head roll at 
the edge of the glaire. This will 
cover and conceal the edge. 

^ Extra o^f books generally have the 
sides polished. Paste-wash the sides 
all over, and size when diy. Hold 


the book, if small, in the left hand ; 
if large, lay it on the press and work 
the sponge over the side in a circular 
direction, so that the size may be laid 
on evenly. Be very careful that it 
does not froth ; should it do so 
squeeze the sponge out dry, and fill it 
anew with fresh size. Some workmen 
work the sponge up and down the 
book, but rf this 1^ not done very 
evenly it produces streaks. Allow to 
dry by leaving the book with boards 
extended. When perfectly dry, glaire 
once. This will be found sufficient, as 
the size gives body to the glaire. 
When sizing and glairing, be sure that 
the book is laid down with the boards 
extended on a level surface ; if the 
book be not level, the size or glaire 
will run down to the lowest portion of 
the surface and become unequally dis- 
tributed. 

The gold is now laid on the respec- 
tive places, either broad or narrow, 
according to the nature of the finishing 
or width of the rolls. As a rule, 
the sides of the better class of calf 
books are only 3-lined round the edge 
and mitred in the comers. This is, 
however, quite a matter of taste. 
Some have a border of &ncy rolls/ but 
never any elaborate pattern as in 
morocco work. To finish the sides, 
place the book in the finishing press 
with the boards extended, so that 
they may rest on the press. This will 
afford greater facility for working the 
fillets, rolls, and tools necessary to 
complete the design on each side. 
The finishing press being small, it can 
be easily turned round as each edge of 
the border is finished. 

To polish the sides, place the book 
on its side on some soft surface, such 
as a board covered with baize, and kept 
for the purpose. Use the large and 
heavy polishing iron, hot and clean. 
Work the iron quickly and firmly over 
the sides, first ^m the groove towards 
the fore-edge, and then in a contrary 
direction from the tail to the head by 
tum^ the volume, The oil or grease 
applied to the cover p^vious to Lying 
on the gold will be sufiicimt < to allow 
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the polisher to glide easily over the 
surface. Polishing has the efifect of 
smoothing down the burr formed on 
the leather by the gilding tools, and 
bringing the impressions up to the 
surface. The iron must be held very 
evenly, so that its centre may be the 
workmg portion. If held sideways, 
the edge of the iron will indent the 
leather. The heat must be sufficient 
to give a polish ; but if the iron is too 
hot, it will cause the glaire to turn 
white. A practised hnisher can gener- 
ally tell the proper heat on holding 
the iron at some little distance from 
his f^e. Calf books should be pressed, 
whether polished or not. 

Pressing . — Plates of japanned tin or 
polished horn are proper for this pur- 
pose. Put pressing tins between the 
oook and the millboards, up to the 
joint. Place one of the japanned tins 
on the side level with the groove, turn 
the book and japanned tin over care- 
fully together, so that neither shifts ; 
lay another of the japanned tins on the 
top of the book, thus leaving the book 
between 2 tins. Put the book into 
the standing press, screw down 
and leave tor some hours. When 
preeled sufficiently, take the book out, 
and if the sides are polished, varnish 
them. 

lilake a little pad of cotton wool, 
saturate the lower portion with 
varnish ; rub it on a piece of waste 
paper to equalise the varnish, then 
work the pad over the side as quickly 
as possible, in a circular direction. 
Benew the wool with varnish for the 
other cade. Enough must be taken on 
the pad to varnish the whole side, as 
the ddiay of renewing the varnish 
would cause a str^ed surface. 
When the varnish is perfectly dry, the 
book is again pressed. To do this, rub 
the gold rag over the sides to give them 
a Httle grease, which will prevent the 
.sides from sticking to the polished 
plates. Place the book between , the 
.plates as before, leaving out the press- 
psg tins, and put into the standing 
'^pwSB, Only little pressure must be 
l^n ; if the press is screwed down 


too tightly, the plates will stick to the 
book. The varnish must be of good 
quality, and perfectly dry. Half an 
hour in the press will be found quite 
long enough. Should the plates stick, 
there is no other remedy than washing . 
off the varnish with spirits of wine, 
and the glaire and size with warm 
water ; then carefully repreparing the 
whole surface as l^fore. This is, 
however, an accident which cannot 
happen if due care and judgment be 
exercised. 

Graining . — Graining is now used 
very much on calf books. This may 
be properly considered as a blind 
ornament. It is done 1^ means of 
copper or wooden plates cut out in 
various patterns so as to form small 
squares, scales of fish, or an imitation 
of morocco. Place the volume between 
2 of these plates even up to the groove 
of the ba^, in ‘ the standing press ; 
screw it tightly down. The impres- 
sions should be equal over the whole 
surface. Nothing looks worse than a 
bold impression in one place and a 
slight one in another, so that it is 
important that it be evenly pressed ; 
a second application of ^e plates 
is impracticable. Graining has the 
advantage of hiding any finger marks 
that may accidentally be on the calf, 
and conceals any imperfections in the 
leather. 

The state of the weather must in a 
great measure guide the finisher as to 
the number of volumes to prepare at 
one time. The leather should always 
be a little moist, or rather fresh." 
In winter, double the number of booki 
may be prepared, and the gold laid on, 

I than the dxyness of a summer’s day 
vrill admit of. If books are Imd on 
overnight, the tools must be used veiy 
hot in workmg them the next morn- 
ing, or the gold will not '^ere. 
During summer, flies will eat the 
glaire from various places while the 
book is lying or standing dot todij, 
BO that constant vigilaoee must he 
kept to avoid these ps^. 

Ptissia leather il prepared in ibe 
same way as calf, but lananaily worked 
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with more blind tools than with gold, 
and the sides are not as a rule polished, 
so that the size and glaire are dispensed 
with, except on those parts where it is 
to be finished in gold ; and those por- 
tions need be only paste-washed and 
glaired once without any size. 

rmishing with Dry Prepara- 
tion. — Diy preparation is usedforsilk, 
velvet*paper, or any other material that 
would stained by the employment 
of the wet process. A number of 
recipes are in use. 

(а) Dry some white of egg by spread- 
ing it somewhat thickly over glass 
plates, preserving it from dust. It will 
chip off readily, when dry, if the glass 
has been previously very slightly oiled 
or greased. It must not be exposed to 
a greater heat than 122° F. (50° C.), or 
the quality of the albumen will be de- 
stroyed. The dried mass is well pow- 
dered in a porcelain mortar. 

(б) Take equal portions of mastic, 
sandiac, and arabic gums, and grind 
them in a mortar into an impalpable 
powder. 

Put it into & box or bottle, and tie 
3^4 thicknesses of fine muslin over 
tljl mouth. By tapping the inverted 
box, or shaking it over the lines or 
letters, the dust will fall through in a 
fine shower. The powder should fall 
only on the part to be gilt. Cut the 
gold into strips, take it upon the tool, 
and work it rather hot. The overplus 
of the powder must be brushed away 
when the finishing is completed. 

F(^t^ is very seldom finished beyond 
having the title put on, and this should 
be worked in blind first and with mode- 
rately large letters, or the pile will 
hide them. 

Silk is finished more easily, and can, 
if care be taken, haVe rather elaborate 
work put upon it. In such a case, the 
lines or tools, which must be blinded- 
in first, may be glaired. For this pur- 
pose, the giaire is put in a saucer or 
plate in the free air for a day or two, 
so that a certain amount of moisture 
mey •evaporate ; but it must not be so 
stiff as to prevent the brush going 
freely over the stiiff. Great care must 


be taken, or the glaire will spread and 
cause a stain. A thin coat of paste- 
water will give silk a body and keep 
i the glaire from spreading to a certain 
extent ; but the best m^um for silk 
is the dry one, as it is always ready for 
instant use. In using glaue, the gold 
is laid on the silk, but on no account 
must any oil or lard be rubbed on it 
for the temporary holding of the gold. 
Rub the parts intended for the gold 
with the finger (passed through the 
J hair) or with a clean rag lightly oiled, 
and when the tools are re-impresSed, 
use a clean piece of fiannel to wipe off 
the superfluous gold. 

Blocking has ^n used lately on silk 
with some success in Germany. The 
blocking plate is taken out of the press, 
and the gold is laid on it, and then 
replaced in the press. The finishing 
powder is freely distributed over the 
silk side, which is laid on the bed of 
the press. On pulling the lever over, 
the block descends and imprints the 
design in gold on the silk. This pro- 
cess may be applied to velvet, but 
velvet never takes the sharpness of the 
design on account of the pile, so that 
as a rule it is left in its natunJ state. 

Velliun.— Several kinds of vellum 
are prepared from calf skins : “ pre- 
pared " or “ artists’ ” vellum, wi^ a 
very white artificial surface; Oxford” 
vellum, the surface of which is left in 
its natural state ; Roman ” vellum, 
which has a dark w appearance. Parch- 
ment is an inferior animal membrane 
prepared from sheep-skins after the 
manner of vellum, and is veiy success- 
fully imitated by vegetable parchment, 
made by immersing unsized paper for 
a few seconds in a bath of dilute oil 
vitriol. This is used very extensive]^ 
in France icr wiappering the better 
class of literature, instead of issuing 
them in cloth as is the custom here. 

The method of finishing vellum is 
altogether different from leather. On 
account of its very hard and compact 
nature, it requires no c^er ground or 
prepration than glaire for gold work. 

The cover should be washed with a 
soft sponge and clean water, to dean 
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off any dirt or finger marks, and to 
make the book look as fresh as possible. 
This washing must be very carefully 
done by going over the surface as few 
times as possible. This caution applies 
particularly to the “ prepired ” vellum, 
as each washing will take off a certain 
amount of the surface. It requires 
some experience to distinguish the 
flesh and leather surf^es of prepared 
vellum, but this experience must be 
acquired, because it is alwolutely 
necessary that the leather side should 
be outward when the book is covered, 
for two reasons : the flesh side is more 
fibrous and adheres better to the boards 
than the leather side, and the leather 
side is less liable to have its surface 
disturbed in the process of washing. 

When dry, the parts that are to be 
gilt must ^ glaired, and as the glaire 
will show its presence, or more strictly 
speaking leave rather a dirty mark, 
the tools should be worked in blind, 
.and the glaire laid on carefully up to 
their outer edge. When dry, lay the 
gold on and work the tool in. Let 
the tools be only moderately warm ; 
if too hot, they will go through to the 
millboard, leaving their mark as if 
they had been cut out with a knife. 

As a rule, no very heavy tooling is 
put on vellum, as the beauty lies in 
keeping the vellum clean. As the 
tooling, comparatively speEddng, is on 
the surface, owing to the thinness of 
the skin, it requires a very competent 
and clean workman to produce any- 
thing like good work on vellum. 

Vellum is of so greasy a nature 
that, if a title-piece of leather has to 
be put on, it will be a matter of great 
difficulty to make it adhere properly, 
unless some special precaution be taken. 
The best plan is to scrape the surface, 
where the leather is intended to be 
placed, with the edge of a knife. This 
will produce a rough and fibrous 
ground on which to place the pasted 
leather. This leather, when dry, 
must be prepared with paste-water 
i^d glaire, in the same manner as 
with other books. 

Sloftkmg. — The took required for 


blocking itre “blocks” or “stamps,” 
composed of very small pieces, or in 
one block cut to the size of the book. 
In any case, the block has to be 
fastened to the movable plate at the 
bottom of the heating box of the 
blocking press. To block the sides of 
a book, glue a stout piece of paper 
upon the movable plate. Then set 
the blocks upon one side of the book 
in exact position, and place that side 
upon the bed of the blocking press, 
leaving the volume hanging down in 
front of the press. The bed is next 
fixed, so that the centre of the hoard 
is exactly under and in the centre of 
the heating box. When quite true, 
the sides and back gauges are fixed by 
screws. Pull the lever so that a 
slight pressure upon the plate be 
given ; release the press and take out 
the book and examine if all l)e correct. 
Some of the blocks may require a 
small piece of paper as a pad, so as to 
increase the pressure, others to be 
shifted a little. Now glue the back, 
of the stamps and replace them. Put 
the whole under the top plate in the 
press, heat the box, and pull the lever 
over ; let the book remain for some 
little time to set the glue. Take out 
the book, examine if perfectly square 
and correct, but replace it with a soft 
millboard under the stamps and pull 
down the press. The lever must re- 
main over and the blocks be under 
pressure until the glue is hardened. 

Another method is to glue upon the 
plate a piece of thick paper, and mark 
upon it the exact size of the book to 
be blocked. Strike the size from the 
centre, and from that draw any other 
lines that may assist in placing the 
blocks. Arrange the blocks upon the 
plate so as to form the design j when v 
correct glue the blocks on their boitlra^ 
and replace them on the plat»{ When 
the glue adheres a little, turn the 
plate over and put it into tke press.' 
Apply heat to Uie box ; piithe lever . 
over j and when the glue » set, regu- 
late the bed and gauges. 

When the press is properly heated, 
throw back the lever i take out the 
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millboard from under the stamp, and 
regulate the degree of pressure re- 
quired by the side screw under the 
bed. Place upon the bed the side 
to be stamped, hold it firmly against 
the guides with the left hand, and 
with the right draw the lever quickly 
to the front. This straightens the 
toggles and forces down the heating 
box, causing a sharp impression of the 
stamp upon the leather or other 
material. Throw or let the lever go 
back sharply and take out the book. 
If the block be of such a design that 
it must not be inverted, the whole of 
the covers must be blocked on one 
side first, and the block turned round 
for the other side, or the design will 
be upside down. 

Work for blocking in gold does not 
require so much Ix^y or preparation 
as if it were gilt by hand. Morocco 
can be worked by merely washing the 
whole surface with a httlc urine or 
weak ammonia 5 but it is safer to use 
a coat of glairc and water, mixed in 
proportions of 1 to 3. The heat 
should be moderate and the working 
slow. 

Calf should have a coat of milk and 
water or thin paste- water as a ground, 
and when dry another of glaire, both 
laid on evenly ; but if only portions 
are to be gilt, such as a centre-piece, 
and the rest dead, the centre-piece or 
other design should be pencilled in 
with great care. The design is first ' 
slightly blocked in blind as a guide for 
the glairing. The edge of the glaire 
always leaves a dark stain. The heat 
required for calf is greater than for 
morocco, and the working must be 
done more quickly. 

CU^h requires no preparation what- 
ever ; the glue beneath and the 
coloured matter in the cloth give 
quite enough adhesiveness, when the 
hot plate comes down, for the gold to j 
adhere. 

Calf Colouring*. ~ Although 
coloured calf-skins may be bought al- 
most as cheaply as ** smooth calf (un- 
coloured ones), yet there are many 
places where coloured calf cannot be pro- 


cured. Skins may be purchased already 
sprinkled or marbled at most leather 
shops. This plan of sprinkling and 
marbling the whole skin is good 
enough for cheap or half-bound work, 
but for extra work it is far better to 
sprinkle, marble, or otherwise colour 
the leather when on the book. Hand- 
colouring is coming again into use, 
and by degrees getting known through- 
out the trade. 

When an acid is used on leather, it 
is essential to wash as much as possible 
of it out with water immediately after 
it has done its work, or in a few 
months the surface of the leather will 
be found to be eaten away and 
destroyed. It is a fault of some 
binders, that if they use a chemical 
on leather or paper, they are not 
satisfied to have weak acid, allow it 
to do its work slowly, and, when the 
proper moment has arrived, stop its 
further action. They frequently use 
the acids as strong as possible, and 
neglect to wash out the residue. The 
consequence is, the leather or paper 
rots. To avoid this, the recipes given 
below are selected for their harness 
character. 

Black . — Iron sulphate (copperas) is 
the chief ingredient in colouring calf 
black. Used by itself, it gives a 
greyish tint, but if a coat of salts of 
tartar or other alkali be previously 
used it strikes immediately a rich 
purple black. It can be purchased at 
Id. per lb. 

(a) Into 1 qt. boiling water, throw 
J lb. iron splphate ; let it reboil, 
stand to settle, and bottle the clear 
liquid for use. 

(5) Boil 1 qt. vinegar with a quan- 
I tity of old iron nails or steel filings for 
a few minutes ; keep in a stone jar, 
and use the clear liquid. This can, 
from time to time, be boiled again 
with fresh vinegar ; an old iron pot 
must be kept for boiling the black. 

Br(ywn.-\a) Dissolve J lb. salts of 
tartar (oxalic acid) in 2 pints boiling 
water, and bottle for use. This is 
mostly used for colouring ; it has a 
' very mellow tone, and is always used 
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before the black when a strong or 
deep colour is required. It is poison- 
ous, and must not be used too strong 
on the calf, or it will corrode it. 

(6) For a plain brown dye, the green 
shells of walnuts may be used, broken 
up, mixed with water, and allowed to 
ferment. The liquid is strained and 
bottled for use. A pinch of salt 
thrown in will help to keep it. This 
does not in any way corrode the leather, 
and produces the best uniform tint. 

YMow. — (a) Picric acid dissolved in 
water forms one of thesharpest yellows. 
It must not be mixed with any alkali 
in a dry state, as it forms a very 
powerfid explosive compound. It 
may be bottl^ for use. 

(6) Into a bottle put some turmeric 
powder, and mix well with methy- 
lated spirit; the mixture must be 
shaken occasionally for a few days 
until the whole of the colour is 
extracted. This is a very warm 
yellow, and produces a very good 
shade when used after salts of tartar. 

For all the followii^ a preparation 
or ground of paste-water must be put 
on the calf, l^t the liquids may not 
nnk through too much. The calf 
must be paste- washed all over equally, 
aod allowed to get thorou ghly dry. 
It will then be ready for the vuious 
methods. Perhaps to wash it over- 
night and let it stand till next morn- 
ing will be the best and surest plan. 
It rnatters veiy little whether the 
'ealf is on the book or in the skin, 
SprvnMa, — There are many 
sprmkles, all worked in the same 
way, by throwing the colour on finely 
or coarsely, as it may be want^, 
light or dvk. 

Presuming that the paste or ground- 
wash is thoroughly my, take liquid 
aalts of tartar and dilute with cold 
waW, 1 part salts to 2 of watw, m a 
basin ; wash the calf with thia liquid 
evenly, using a softsponge. The calf 
will require the waw to be applied 
until a proper and uniform i 
a obtained. EMh'suooessivewaBh I 
j hjHpst be allqwed to get thoroughly dry 
pelorei thef next is applied. | 


The next process is to sprinkle th 
book, with the boards open ; 2 piece 
of flat wood, about 3 ft, long. 4 in 
wide, and i in. thick, will be foum 
very useful for carrying the book 
These rods must be supported at eac] 
end, so that the book may be sua 
pended between them, with the board 
resting on the rods nearly horizontally 
Put into a round pan some of th( 
copperas fluid, and into another 8om< 
of the solution of oxalic acid. Use i 
pretty large brush for each pan, keep 
mg each for its own fluid. Th< 
sprinkling may be commenced. Th< 
brushes being soaked in the fluids 
should be beaten out, using a broom 
stick to beat on before beating ov® 
the book, unless a coarse sprinkle ii 
desired. Whilst beating over th« 
book, the hand should be held uf 
high, and moved about, so that a fine 
and equal spray nlay he distributed ; 
and this should be continued until the 
desir^ depth of colour is attained. 

This may be varied by putting some 
geometrical design, cut out of thin 
millboard, on the cover ; or if the 
book is on any special subject, the 
subject itself put on the cover will 
have a veiy pretty effect, and may be 
made emblematical. A fern or othex 
leaf for botanical work as an instance. 
The sprinkle must in these oases be 
very fine and dark for the better 
effect. The leaf or design, being 
lifted from the cover when the 
sprinkle is diy, will leave the ground 
dark sprinkle with a light brown leaf 
or design. ** Cambridj^ calf '* is done 
in this way by cutting a square panel 
of millboaiti out and kying it on the 
sides. The square on the cover may 
be left brown or may be dabbed wil£ 
a sponge. 

Ma/rhUi , — As the suooess of mar- 
bli^ depends upon the quickneiM with 
whidi it is executed, it i» important 
that the colours, sj^ngee, Isrushee, 
and water, should be previdui^ dis- 
posed in order and at hand^ so that 
eithor of tiiem can be taken up 
instantly. Another point to which 
attentiem must be direeted is the 
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amount of colour to be thrown on, 
and consequently the amount that 
each brush should contain. If too 
much colour (black) is thrown on, the 
result will be invisible ; if too little, 
no matter how nicely the marble is i 
formed, it will be we^ and feeble. 

Marbling on leather is produced by 
small drops of colouring liquids, drawn 
(by flowing water down an inclined 
plane) into veins, and spread into fan- 
tastic forms resembling foliage — hence, ; 
often called “tree-marble.” It re- i 
quires great dexterity of hand and 
perfect coolness and decision, as the 
least huny or want of judgment will 
ruin the most elaborate preparation. 

To prepare the book, paste- wash it 
evenly all over, and, to further equalise 
the paste-water, pass the palm of the 
hand over the l^rd after washing it. 
When diy, wash over with a solution 
of oxalic acid 2 or 3 times to get the 
desired tint. When dry, gls^ the 
whole as even as possible, and to 
^jhainish the froth that the sponge 
may occasion, put a few drops of 
milk into the glaire. Again, allow 
it to diy thoroughly. Put some fresh 
copperas into a pan, and some solution 
of oxalic acid into another, and soak 
each brush in its liquid. Place the 
book upon the rods, the boards ex- 
tending over and the book hanging 
between. Should it be desired to let 
the marble run from back to fore-edge 
the back must be elevated a little, and 
the rods supporting the boards must 
be level from end to end. The eleva- 
tion must be very slight, or the water 
will run off too quioUy. 

Place a pedl of water close at hand ; 
in it a sponge for washing off, and a 
bunch of birch to throw the water 
with. A little soda should be added 
to soften the water. Chaige each 
brush well and knock out the super- 
fluous colour until a fine spray comes 
from it. A little oil put on the palm 
of the hand, and the brush well rubbed 
into it, will greatly assist the flow of 
colour from the Inrush, and prevent the 
black colour from ^thii^. Throw 
smne water cvor the cover in Uotohes 


with the birch, just sufficient to make 
them unite, and flow downwards 
together. Now sprinkle some black 
by beating the brush on a press pin, 
evenly and finely. When sufficient 
has been thrown on, beat the brown 
in like manner over the extended 
boards. When the veins are well 
struck into the leather, sponge the 
whole well with clean water. Have 
no fear in doing this, as it will not 
wash off. Then set the book up to dry. 

Tree-marble *. — The cover is pre- 
pared and sprinkled in the same 
manner as in marbling; the boards, 
however, must be bent a little, and 
water applied by a sponge in the centre 
of each to give the necessary flow ; 
when the water is thrown on, it will 
flow towards the centre or lowest part 
of the boards, and when the sprinkle 
is thrown on, a “tree,” as it were, 
will be formed. The centre, being 
white, forms the stem, and from it 
branches will be formed by the gradual 
flow of the streams of water as they 
run down. 

For marbling, everything must be 
ready at hand before any water is 
thrown on, so that the water may not 
have time to run off before the colour 
is applied. The water must run at 
the same time that the spray is falling 
or a failure will be the resplt. 

Dab *. — This is a process with a 
sponge, charged with the black or the 
brown liquid, dabbed on the calf either 
all over the cover or in successive 
order. Give the proper preparation 
to the calf, and be very car^hil that 
the ground tint of brown is even. 
Take a sponge of an open natu|e, so 
that the grain is pleasant to the eye ; 
fill it with black, squeeze out again, 
and dab it carefully over the cedf. 
Repeat the operation with another 
sponge chaiged with brown. Gats' 
I»w, French dab, and other variously 
named operations all emanate from 
the sponge. When done properly, 
this has a very good effect, and dves 
gmt relief to the ^e when phtoed 
with a number of other books. 

All marbles and sprinkles require 
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practice, ao that a first failure must face. Lay the face of the types in the 
not be regarded with discouragement, tin pot, in which some simple contri* 
When one’s hand has got into the vance should be placed to prevent 
method with 2 or 3 colours, it is their being damaged, and let them get 
astonishing how many diiSTerent styles as hot as they wiD, as in this situation 
may be pr^uced. In all this manipu' they cannot get too hot. Cut a piece 
lation, a better effect is obtained if a of real morocco leather larger than the 
yellow tint is washed over the leather size of the label wanted, breathe on 
after the sprinkle or marble has been it, and give it one coat of glaire ; when 
produced. Agfun, by taking coloured the glaire is dry rub it slightly over 
calf and treating it in the same with the oil>rag, and lay on the centre 
manner as white, some very pleasant enough leaf gold to receive the impres* 
effects are brought out ; and when the sion of the types ; place the label on 
colours are well chosen the result is a rather hard pad, and stamp the t3rpe8 
very good. Tt^e for instance a green on the gold with a sharp even pressure, 
calf and marble a tree upon it, or take On wiping off the gold with the r^, 
a light slate colour and ^b it all over the impression of the type remains 
with black and brown. clear and full, and if well done is far 

In all operations with copperas, care more close and distinct than anything 
must be t^en that it does not get on which can be done by the most expert 
the clothes, as it leaves an iron stain finisher with the biW letters of the 
that cannot be easily got rid of. Keep bookbinder. The label is now out to 
a basin for each colour, and when done the proper size, and' pasted evenly in 
with wash it out with clean water, its place on the back of the volume ; 
The same with the sponges ; keep them to look well, it should be pared round 
as clean as possible ; have a sponge fcr the edges with a sharp knife until the 
each colour, and use it only for that extreme edge is as thin as paper. After 
colour. A piece of glass to put the it is diy, a gold fillet may be passed 
sponges on will be of great use, and over the juncture of morocco with the 
prevent the worktable or board from calf or ol^er leather by way of finish, 
catching any of the colour. A damp The above is the eadest mode of letter- 
book or damp paper laid on a board ing for the amateur, but it is practic- 
that has been so stained will most able only on real morocco, the heat 
pobably be damaged, even though it which can be imparted to printers’ 
has waste paper between the work- metal by hot water not being sufficient 
board and l^k. No amount of wash- to bum the gold into ordinary leather ; 
ing will ever take away such a stain. it is, however, a permanent method. 

When the book has been coloured, Bepairing Books.— Re-casing is 
the edges and inside are blacked or done in the following manner : Open 
browned according to taste, or in keep- both boards back until they touch 
ing with the outside. each other, allowing the book to stand 

Bubstitate for Brasi Letter- upon one end, as shown at fig. 70; 
in^. — ^Place an open vessel half -full of insert a sharp k]^e at the back between 
water on thefire,and let it boil, and set the case and the book, and out care- 
a small emplytin potfloating within it, fully down one side th^gh the lining 
loading the pot with some weight that (and tapes or cords, if any), then down 
it may sink low in the water. Obtain the other side'; this will sepaiwte the 
some ordinary printing types and book from the case. The oasA may 
aiiange them in the required order as now be laid aside, and the bQo])(^talEen 
h oompositQr woukL in one of those to pieces. Begin by laying the book 
liN«B . frames with^ wooden handles upon the bench with the front up. 
^a^for mwkingjll^en, and screw them back will thus be at the left* 
th^ pl^, talking to bav^ ^ liand. Lift the half of the end-paper 
I 4dl level with each other on the ! which still adheres to the book, and 
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gently but firmly remove it, laying it 
over to the left hand, with the face 
down. Do not throw it away ; in the 
meantime it will keep the title-page 
clean. Now turn over leaf by 1^ 
until you come to a signature : this is 
a letter or a number at the bottom 
right-hand page of every section. The 
first to which you will come is likely 
to be B after the title and contents. 
When you have found this, give 
it a gentle pull, first from the 
head, then from the tail ; this will 
expose the thread with which the book 
has been sewn ; cut this thread all the 


strip of tissue-paper will join two leaves 
together nicely ; they can then be 
pl^d in the book, and will open up 
as well as any other leaf. If a leaf is 
tom across the page, take a little 
paste upon the finger and paste the 
edges of the torn part ; place a strip 
of tissue along the tear, both sides, 
Mid leave it to dry. It can then be 
tom away, and in doing so the tissue 
will skin or split, and leave sufficient 
sticking along where it was pasted to 
thoroughly mend the tear. Music is 
mended in this way, but it will be 
best to paste the tissue all over, and 




way down with a knife, and so separate 
the sheet from the rest of the book. ^ 
Now open this sheet at the centre, 
and remove the threads which will lie 
|ound ; then scrape off the glue from 
the back of the sheet, and lay it down 
upon the end-paper face doim at the 
left-hand. Go through the book in 
the same way, looking always for 
the signatures, which will follow in 
alphal^tical or numerical order. If 
divided at any other place the sheet 
will be tom, which should be carefully 
avoided. It may, however, happen 
that a sheet has been tom even before 
the taking-down was commenced ; 
in that case, “ tip " the leaf or leaves 
with paste, and lay it carefully along 
the back of the other part of the 
section. Leaves thus pasted do not 
open up to the back Uke the other 
leaves of the book, and this may be 
an objection to some people. A narrow 


leave it upon the leaf ; the heavy 
printing of the music shows through 
well enough to be read, and the mend 
is hardly seen at all. 

Dog-can can be taken out of the 
leaves of a book by damping them 
slightly with the tongue, as the most 
re^y means, and pinching them across 
the comer with the finger and thumb. 

When the book has been all taken 
down, the joint is hammered out of it 
— ^i.e. you will find some of the sections 
bent at the back, hammer these flat. 
When this is done it is knocked up 
straight and sawn in for three bands, 
and sewn as already directed. Theoase 
should now be cleaned inside, all the 
old lining should be striped <^, the 
back strengthened by putting a strip 
of strong brown papw upon it. The 
book is end-papered, li^, put 
into the case ; the diiedtioilS for 
which have already been given. 
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If a cloth cac» ia tom at the joint, 
do not attempt to mend it by tewing 
itf or even gluing a piece of cloth on 
the outside of the cover. Take it off 
the book, and insert a fiat knife along 
the broken part to raise the cloth from 
the board ; cut a strip of binders’ 
cloth as near the colour of the ctae as 
possible. Glue it, and slip it in below 
the part you have raised, glued side to 
the board, of course ; allow it to be 
broad enough to come into the back 
about half-way, rub it down well. 
Now glue the part which was raised 
off the cover with the finger, and lay 
it down neatly upon the new piece. 
']^e dotted lines in Fig. 71 will show 
the position of the patch, which mutt 
be between the board and the cover. 
A comer may be patched in the same 
way by lifting the cover and slip- 
ping the patch under. If patches of 
cloth are put on the top of the cover, 
they will peel off in no time, and will 
require continual sticking down. 

Qoth cases which have become 
faded or spotted by rain or otherwise, 
may be freshened up washing with 
diluted glaire, about half and half 
glaire and water. A lai^ge sponge 
should be used, and the gilded parts 
avdded as well as possible. The 
glaire dima the gold. After the book 
has become tidoroughly dry, it should 
be rubbed li^tly all over with a piece 
of pure mbber (not the vulcanised 
stuff that is used for cleaning paper) ; 
this will take away remaining diiii, 
and hrig^t^ up the gold a little. 

XaeUher-boumd are treated 

much the same. If the board is tom 
away at the joint, treat it exactly as 
directed for we cloth book : Take away 
the case and patch it with a piece of 
leather same ^colour as the original 
cover, putting it between the cover 
and the board; if both boards are 
tom, remove them and the old back 
as cturefuUy as possible ; raise up the 
leather along the back of the old 
hpards, put on a new piece (bringing 
li«(Mrer on both sides), turn it in, and 
down the old cover upon the top, 
‘ it well, fttd, when thoroughly 


diy , paste on the old hack upon the new 
one. The book will also require new 
end papers. These can be put in from 
the dilutions already given. Instead 
of washing leather covers with glaire, 
use paste-water. When dry, a coat 
of tUn shellac varnish will improve 
the appearance. 

It is, unfortunately, impossible to 
regild them unless they are taken to 
the origined binder, who alone has the 
necessary tools. New lettering-pieces, 
however, may be made at any binder’s, 
the cost of which would only be a few 
pence, and put on over the old one, 
or the old one may be removed en- 
tirely and the new oneputin its place. 

Photographic albumt are a source of 
much trouble as the cheaper sorts are 
after a few weeks’ usage very much 
dilapidated. 

They may, however, be patched 
and mended to look as good as new, 
and may even be made stronger than 
they were at first. The point of 
wec^ness in albums is the joints. 
Each leaf has, or should have, a joint. 
In tbe better kinds these joints are 
made of cloth or leather. Tou will 
observe that these joints are placed 
undmieath the pap^ forming the 
leaves. When patching a leaf, re- 
move the paper carefully, or rather 
raise it from the joint, take out the 
old one and put in the new one, whether 
it is leather or cloth, and paste the 
paper down again. Go over every 
M carefully, and put in new joints 
where requii^. T^e the album out 
of the case. This is easily done, as 
the end paper is thick, and only 
sticking to the board at the edges. 

If there has been a lining on the 
back, take it off, and straighten every 
leaf. Tou will find them shift about 
in idl ways if moved by the fingers. 
Glue ihe back well wiih gbqd ^strong 
glue, not too thick, and cut a piece of 
strong linen the length of ^ back 
and about 2 in. bn^er; ^ue this 
and put it on the back, altowtng I in.., 
to come on each side. Take care to 
make this stick weU to the back by 
rubbing it closely with a lolder or the 
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handle of a tooth-brush. Strengthen 
the back of the case by glueing a strip 
of brown paper inside. Place the 
album in the case again, glue the end- 
papers, and put it in the press. Leave 
the b^k open, for if glued to the 
album it will not open freely, and the 
leaves will stand up instead of lying 
flat. 

The leaves are often slit where the 
cards are put in. These can be mended 
as the leaves of a book are mended ; 
description already given. (‘ Eng. 
Mech. ') 


Briquettes 

(block-puel). 

CONSiDSRiNO the vast quantities of in- 
flamAskble waste material that exist 
and are either des^yed or disposed 
of at nominal prices, it is to be won- 
dered at that the Briquette industry 
is not in evidence to a greater extent 
than it now is. Of course waste 
material of this kind is not always 
near towns, and in^the case of saw- 
dust it is almost confined to remote 
districts where lumber mills exist. In 
the case of coal dust, however, this is 
more readily available, while peat is, 
in many parts, available in bulk near 
centres of civiluation. Probably peat 
is the most difficult to deal with, but 
owing to its availability and unlimited 
quantity every effort is being made to 
perfect its conversion into a solid coal- 
like fuel. " 

Coal-Dvat Briquettei. — (a) The in- 
gredients required are coal-dust and 
any binding material easily procured. 
Clay can be used for binding a cheap 
article, but has the fault of caking in 
a hot fire, and rendering the ash very 
difficult to remove. 

The process in general use is to have 
steam jacketed pans, and to mix with 
the co^-dust, a certain proportion of 
resin, pitch, and crude naphtha, and 
after these articles have undergone a 


thorough mixing they are let out 
through a door at the bottom of the 
pm, and passed on to a press. In 
this, they are pressed into blocks of a 
suitable size, and, on leaving it, they 
are ready for the market. 

If clay is used as a binding material, 
it greatly improves the look of the 
product if it is finished off with a coat 
of crude resin, by melting the resin 
and dipping the blocks into it. 

There is very little skill required in 
the production of these goods, when 
once the proper proportions of the 
different ingr^ients are obtained. 

Almost any resinous or tarry matter 
may be us^ in the manufacture. 
Seaweed, boiled down in water, may 
be advantageously employed when 
collieries are situated near the coast. 
The weed on being boiled for some 
hours produces a glutinous mass, and 
acts as a good binding material ; it 
should be mixed with the coal dust in 
the pan. Pine saw-dust, 7^ per cent, 
mixed with the coal-dust before going 
into the pan improves the quality of 
the briquettes. Any kind of sawdust 
may be used, but pine is the best, 
owing to its resinous nature. The 
quantity of each binding material 
necessary can be best ascertained by 
experiment and presents no difficulty. 

(6) There are two ways of treating 
coal-dust for briquettes, one with heat 
and one without. With heat it is 
necessary to have some kind of boiling 
pan such as those used for boiling 
asphalt or for tar paving. The dust 
is put in this with 18 lb. of coal-tar 
pitch to each 100 lb. of coal-dust. 
They are well heated and worked with 
a p^dle so that the two ingredients 
may blend as perfectly as possible. 
When the mixture appears to Iw ready, 
it is taken out in suitable amounts and 
filled into moulds. No pressure is re- 
quired, but the moulds must be w^ 
ffiled. In some cases moulds are dis- 
pensed with, the material being patted 
or beaten into blocks with wooden bats ; 
or, occasionally, the briquette is pre- 
ferred ball-shaped, about the size of a 
very large orange. 


0 
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The cold method requires coal-dust 
and coal-tar, no pitch being required 
as this needs heat to make it fluid. 
The coal-dust may be put into a pan 
or tank, or it may be made into a heap 
in the open. A space is then formed in 
the middle and the tar poured into 
this. It is then worked with a Shovel 
or paddle to the consistency of stiff 
mortar, then putdirect into the moulds, 
or beaten into blocks, or rolled into 
balls, as just explained. These take 
longer to become hard than the hot 
process. An economy can be effected 
ly us^ part tar and part water for 
the liquid ingredient. The utmost 
proportion of water is one part to each 
two parts of tar. The total quantity 
of fluid required for the coal-dust must 
be judged by the miser, he adding a 
little at the time like mixing mortar 
or concrete. 

Sawdust Briquettes.— Sawdust 
in cake form appears to have been used 
as fuel in Qer^ny with rather ^mis- 
ing results. United States Consul, 
A. L. Frankenthal, writing from Berne, 
Switzerland, says titiat the sawdust 
cakes are octsgon-shaped, 6^ in. long, 
8^ in. wide, and f in. thick, weighing 
about half a pound each. In the dis- 
trict surrounding the factory where 
these cs^es were made the schools were 
heated by them, the combustion leav- 
ing very Uttleash and proceeding with- 
out a large flame. No binding ingre- 
dient is said to be used, the sawdust 
bang cdmifly dried and pressed into the 
desi^ bnquetteshape, and owing thus 
to the abs^ce of tariy or oily sub- 
stances there is no smoke in burning. 
The weight of such a briquette indi- 
cates the heavy pressure under which 
it takes its shape, and the edges look 
like polished oak ; in fact, it is heavier 
than A pece of hard wood of the same 
size. The demand created by the 
pc^ukrity of the fuel exceeded the 
BU^y of sawdust obtainable in the 
vicinity of the factory, and carloads 
ware, ^erefore, procured from Sweden, 
and other ^tant manu&ctories. 
Bi^i^ust, which previously could be 
Ikd for tlss asking, demanded a market 


price as soon as it became known that 
a (Mirtain factory could make use of it. 
Even then it was profitable to manu- 
facture the briquettes ; but, unfortu- 
nately, the factory was destroyed 
by fire, and operations came to a 
standstill. Making sawdust bri- 
quettes of this kind would, there- 
fore, seem to be worth inquiring into 
further, 

Peat Briquettes. — (a) During the 
past fifty years this industry lias been 
placed on a more intelligent basis, due 
chiefly to the solution of the problem 
of a cheap production on a large scale. 
At the present day machine peat is 
made which stands transportation and 
the influences of weather, and in many 
localities even competes with coal. 
According to a report by the American 
Institute of Mining Engineers, the 
method of making machine p^ is 
entirely automatic, the machiuexy for 
cutting the peat, elevating it to the 
OTess, and conveymg the slabs to the 
drying ground being mounted on a 
track which travels into the bog some- 
times under its own steam. This 
arrangement is made for a capacity of 
from 50 to 80 tons in 24 hours, and 
costs from 800^. to 1200Z. at the fac- 
tory. The truck travels on rails, and 
the bog is gradually exhausted by 
cutting each new trench next to the 
one just completed. An excavating 
elevator drops the raw peat into the 
machine, where it is disintegrated, 
kneaded, and forced tlirough a mouth- 

C ;e in the form of an endless plastic 
d, upon a truck on which it is cut, 
by a series of adjustable knives, into 
any desired lengths. The pressure 
required is very slight, and as no 
water escapes, the chemical composi- 
tion of the raw material is unchanged. 
The volume of the peat is reduced 
about one-half, and the slabs when 
thoroughly air-^ed weigh from 40 lb. 
to 60 lb. per cub. ft. One man is 
employed for eveiy 2 or ^tons of 
peat briquettes produced. 'Wiile the 
raw peat contains as a rule, between 
80 and 90 per cent, of moirture, the 
air-dried slabs have seldom more than 
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from 15 to 26 per cent. To effect a 
more thorough drying, large hot-air 
chambers are used. 

The cost of makii^ machine peat in 
Germany is from 3*. to 4«. per ton at 
the outset, which allows a considerable 
depreciation for the machinery. This 
figure is taken from the Schilt Works, 
near Oldenburg, and from the Rainbow 
Works, near Langen, on the Elbe. 
There is a peat bog at Magdeburg 
which yields annually about 540^. 
worth of machine peat per acre, while 
the cost of manufacture is but 1802., 
thus leaving a profit of 3602. j^r acre. 
The average depth of this bog is 40 ft. 
The experience gained with the use of 
press-peat as locomotive fuel in 
Bavaria, Austria, Sweden, Russia, 
and Ireland is stated to be very satis- 
factory. The utilisation of dried 
press-peat for gas making and as a 
substitute for coal and charcoal is also 
stated to be satisfactory. The pro- 
blem to produce from a poor grade of 
fuel containing from 70 to 90 per cent, 
of moisture, a briquette which can 
compete with coal, or can make up 
deficiences in the fuel supply, is a 
very ‘serious one. Huge meisses of 
raw material have to be handled and 
cleansed from foreign matter, and 
tons of water have to be expelled in 
order to obtain a limited quantity of 
valuable fuel. Many processes have 
been tried and abandoned, as they 
proved to be too expensive. A few 
plants in Germany and Holland are 
working on similar lines with brown 
coal, but a large portion of the water 
is expelled mechanically before drying 
hy heat. Much labour and money 
have been expended in Germany on 
the development of the peat industry, 
and nearly all modem methods have 
originated in that country. Great 
efforts are being made to establish the 
manufacture of solid peat briquettes 
as a permanent commercial industry. 
In Holland there are many acres of 
peat bog excavators under cultivation, 
and support!^ from 300 to 860 poople 
square mile. In some water-filled 
tranches fisheries are established 


on a large scale. — ‘Journal of the 
Society of Arts.’ 

(6) An improved peat briquette is be- 
ii^ made at Charlton, Kent. The chief 
novelty lies in the method of expelling 
the water from the raw material. The 
I peat, as it comes from the ground, is 
' inserted into a vertical cylinder, per- 
forated at its surface and made to 
revolve rapidly about its vertical axis. 

I Electricity is used in the expelling 
I process, a current being caused to pass 
from the axis, through the peat, to the 
surface of the cylinder, being Conducted 
away by brushes. The effect of the 
current is to loosen the fibres of the 
peat, release moisture, and so allow 
of a more free and perfect escape of 
water. The water, as will be under- 
stood, is thrown off by centrifugal 
force when the cylinder is rotated. 

I The electric current is considered to 
have a breaking up effect on the fibres 
so that the subsequent compression 
of the treated matei^ produces a solid 
and fairly hard block. 

Of course briquettes, of whatever 
combustible they may be made, will 
serve a useful purpose for fuel, so that 
their practicability is confined to the 
question of cost. A good peat briquette 
can produce but half the heat units 
per pound that good steam coal will, 
so that 2 lb. of best peat fuel may be 
required in place of 1 lb. of coal, mid, 
in addition, the peat has a greater bulk 
for a given weight. It would seem, 
therefore, that in treating peat for 
this purpose, the cost must be very 
carefully considered, and when power 
for both water expulsion and elecirical 
treatment must be provided, the differ- 
ence between profit and loss on the 
product will need very carefully going 
into. 

Bcknishing. 

To burnish an article is to polish it by 
removing the small roughness upon its 
surface; and this is pmormed by a 
burnisher. This mode of polishing is 
0 2 
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the most expeditious, and gives the 
greatest lustre to a polished body. It 
removes the marks left by the emery, 
putty, or other polishing materials ; 
and gives to the burnished articles a 
black lustre, resembling that of looking- 
glass. The form and construction of 
the burnisher is extremely variable, ac- 
cording to the respective trades ; and 
it must be adapted to the various 
kinds of work in the same art. In 
general, this tool is only intended 
to ef&ce inequalities. Whatever sub- 
stance the burnisher is made of is of 
little consequence to the article bur- 
nished, provided only that it is of a 
harder substance than that article. 

Bumisliers.— The burnishers used 
are of two kin<^, of steel and of hard 
stone. They are either curved or 
straight, rounded or pointed, and made 
so as to suit the projecting parts, or the 
hollows of the piece. Stone burnishers 
are made of blood-stone, cut, and 
eitW rounded with the grindstone, 
or rubbed, so that they present, at 
the bottom, a very blunt edge, or 
sometimes a rounded surface. These 
are polished with emery, like steel 
biuiUBhers, and are finish^ by being 
rubbed upon a leather, covert with 
crocus martis. The stone is mounted 
in a wooden handle, and firmly fixed 
ly a copper ferrule, which encircles 
both the stone and the wood. The 
best blood-stones are those which con- 
tain the most iron, and which, when 
polished, present a steel colour. 

Mode of Operation.— The oper- 
ation of bum^hing is veiy simple; 
take hold of the tool very near to 
the stone, and lew very hard with 
it on those parts which are to be 
burnished, causing it to glide by a 
backward and forward movement, 
without taking it off the piece. When 
it is requisite that the hand should 
pass over a large surface at once, with- 
out lodng its point of support on the 
wodk-bench, in taking hold of the bur- 
paber be careful to place it just under- 
]%toth the little fin^. By this means 
work is done quicker, and i^e tool 
is more solidly fixed in the hand. 


During the whole process, the tool 
must be continually moistened with 
black soapsuds. The water with which 
it is firequently wetted causes it to 
glide more easily over the work, pre- 
vents it from heating, and facilitates 
its action. The black soap, containing 
more alkali than the common soap, 
acts with greater strength in cleansing 
off any greasiness which might still 
remain on the surface ; it also more 
readily detaches the spots which would 
spoil the beauty of the burnishing. In 
consequence of the friction the bur- 
nisher soon loses its bite, and slips 
over the surface of the article as if it 
were oily. In order to restore its 
action, it must be rubbed, from time 
to time, on the leather. The leather 
is fixed on a piece of hard wood, with 
shallow furrows along it. There are 
generally two leathers— one made of 
sole leather and the other of buff 
leather. The first is impregnated with 
a little oil and crocus martis, and is 
peu*tioularly used for the blo<^-stone 
burnishers ; the other has only a little 
putty of tih scattered in the furrows, 
and is intended exclusively for rubbing 
steel burnishers, as they are not so 
hsu^ as the blood-stone. Blood-stone 
being very hard, the workman uses it 
whenever he can, in preference to the 
steel burnisher. It is only in small 
articles, and in difficult places, that 
steel burnishers are used, as they, by 
their variety of form, are adapt^ to 
^1 kinds of work. In gene:^, the 
blood-stone greatly reduces the labour. 

When the articles, on account of 
their minuteness or from any other 
cause, cannot be conveniently held in 
the hand, they are fixed in a convenient 
frame on the bench, but under all oir- 
cumstances be very careful to manage 
the burnisher so as to leave untouohM 
those parts of the work which are in- 
tended to remain dull. When in bur- 
nishing an article which is plated or 
lined with silver, tkere is any {dace 
where the layer of precious metal is 
removed, restore it by severing these 
places with a composkion supplied by 
the sUverer, which is applied with a 
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brush, rubbing the part well, and 
wiping it afterwards with an old linen 
cloth. The burnisliing being finished, 
remove the soapsuds which still adhere 
to the surface of the work ; tliis is 
effected by rubbing it with a piece of 
old linen cloth. But when there are 
a great numl)er of small pieces to 
finish, to throw them into soapsuds 
and dry them afterwards with saw- 
dust is more expeditious. 

The burnisliing of gold leaf or silver, 
on wood, is performed with burnishers 
made of dogs’ teeth, or agates, mounted 
in iron or wooden handles. When 
about to burnish gold, applied on other 
metals, dip the blood-stone burnisher 
into vinegar ; this kind being exclu- 
sively used for that purpose. But 
when burnishing leaf -gold on prepared ' 
surfaces of wood, keep the stone, or 
tooth, perfectly 

The burnisher used by leather gilders 
is a hard polished stone, mounted in a 
wooden handle — this is to sleek or 
smooth the leather. 

The ordinary engravers’ burnisher is 
a blade of steel, m^e thin at one end, 
to fit into a small handle to hold it by. 
The part in the middle of the blade is 
rounded on the convex side, and is also 
a little curved. The rounded part must 
be well polished, and the tool be v^ 
hard. This burnisher is used to give 
the last polish to such parts of copper 
and steel plates as may have been acci- 
dentally scratched, or specked, where 
false lines are to be removed, and also 
to lighten in a small degree such parts as 
have been too deeply etched or graved. 

In clockmaking, those pieces or parts 
are burnished wWch, on account of 
their size or form, cannot be conveni- 
ently polished. The burnishers are of 
various forms and sizes ; they are all 
made of cast steel, very hard, and well 
polished ; some are formed like sage- 
leaf files, others like common files— 
the first are used to burnish screws, 
and pieces of brass ; the others are 
used for flat pieces. The clockmakers 
have also very small ones of this kind, 
to burnish their pivots — they are called 
pivot burnishers. 


Burnishing Cutlery.— The bur- 
nishing of cutlery is executed by hand 
or vice burnishers ; they are all made of 
fine steel, hardened, and well polished. 
The first kind have nothing particular 
in their construction ; but vice bur- 
nishers are formed and mounted in a 
very different manner. On a long 
piece of wood, placed horizontally in 
the vice, is fixed another piece, as 
long, but bent in the form of a bow, 
the concavity of which is turned down- 
wards. These two pieces are united 
at one of their extremities by a pin 
and a hook, which allows the upper 
piece to move freely around this point 
as a centre. The burnisher is fixed in 
the middle of this bent piece, and it 
is made more or less projecting, by the 
greater or lesser length which is given 
to its base. The movable piece of 
wood, at the extremity opposite to 
the hook, is furnished with a handle, 
which serves the workman as a lever. 
This position allows the burnisher to 
rest with greater force aga^t the 
article to be burnished, whiem is placed 
on the fixed piece of wood. The bur- 
nisher has either the form of the face 
of a round-headed hammer, well po- 
lished, to burnish those pieces which 
are plain or convex ; or the form of 
two cones opposed at their summits, 
with their ba^ rounded, to burnish 
those pieces which are concave or ring- 
shaped. 

BumiBhing Pewter.— The bur- 
nishing of pewter articles is done aftmr 
the work has been turned, or finished off 
with a scraper — the burnishers are of 
different kinds, for burnishing articles 
either by hand, or in the lathe ; they 
are all of steel, and while in use are 
rubbed with putty powder on leather, 
and moistened with soapsuds. 

BumiBhing Silver. — Commence 
by cleaning off any kind of dirt which 
the surface of the silver articles had 
contracted whilst making, as that would 
entirely spoil the biirxushing. For 
this purpose take pumice powder, and 
with a l^h, made very wet in strong 
soapsuds, rub the vadous parts of the 
work, even those parts which are to 
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remain dull, which, nevertheless, re- 
ceive thus a beautiful white appear- 
ance ; wipe with an old linen cloth, 
and proc^ to the burnishing. (JSee 
also Bookbinding and Gilding.) 

-*S3«C9«- 

Cameo Cutting. 

Take the common helmet, or the red 
helmet shell (those shells whose inner j 
aurface is pink or dark coloured are 
most suitable), out them into squares 
with a lapidaiy’s mill, round oif the I 
comers, and shape them into an oval j 
on a wet grindstone. Fix the enamel j 
side on a short stick with jeweller’s 
cement, grind off the brittle surface, 
sketch the subject with a black-lead 
pencil, cut the subject with engraver’s 
tools, namely, a chisel tool to clear 
the bare places ; a lozenge-shape for 
forming the subject, and a scraper, 
made of a three-angl^ file, ground ofi 
taper to the point, for cleaning the 
enamel surface round the subject, and 
also for forming the lineaments and 
other delicate parts. The colour on 
the cheeks and hair is produced by 
leaving the layer of colou^ shell on 
those places. The stick must be 
grasped in the left hand, and held 
firmly against a steady bench, and with 
the tool resting in the hollow of the 
right hand, d^ away the shell. A 
convenient length for the tools is 
in. ; they must be kept in good 
condition to work with accuracy. The 
cameos are polished with a ce^ stick, 
or a piece of cork dipped in oil of 
vitriol and putty powder, and cleaned 
with soap and water. Mother-of- 
pearl is carved in the same way. 

Camera Lttcida. 

The camera lucida is an apparatus 

renders great services to land- 
ieape pe^^terp % permitting them to 
lee th^ canvas or drawing-paper 


the landscape that they wish to repro- 
duce, and to sketch its outlines with 
an accuracy and rapidity that cannot 
be attained by means of the unaided 
eyesight. For reducing or enlarging 
(hrawings, maps, plans, etc., the camera 
lucida also gives excellent results. 
In short, this instrument forms part 
of the professional tools of the majority 
of artists, designers, engravers, etc. 

The cameite lucidoe invented by 
Wollaston have since been more or 
less improved upon, but all are based 
upon the same principle. They con- 
sist of a right-angled triangular prism, 
one of whose faces is covered with a 
small mirror. The rays, proceeding 
from the object whose image it is 
desired to see, first meet the prism, 
where they are refracted at their 
entrance and exit, and then strike 
the mirror, and from this are reflected 
so that the draughtsman receives them 
in the direction of the sheet upon 
which he wishes to draw, and is thus 
enabled to trace their contours with a 
pencil. But a Wollaston camera lucida 
is expensive. Now it is possible to ob- 
tain the same efTocts as are given by 
this apparatus, Ipr using a simple 
mirror, or any bit of silvered glass, 
this fact being due to a physiological 
peculiarity of our vision. 

When we look at an object, each of 
our eyes perceives its image, but the 
two images are superpos^, and we 
thus have a perception of but a single 
object. If, by a slight pressure upon 
one of our eyes, we move the globe of 
the latter, while looking at the same 
object, the two images will be per- 
ceived separately, or, in other words, 
we shall see double. 

It is probable that animals whose 
eyes have different directions, those 
for example that have eyes at the ride, 
like many horbivora (hares, • gaaelles, 
etc.), or that carry them upon pedun- 
cles like crustaceans), do not ^|)erceive 
superposed images as we do. ^ 

It is due to such superporition of 
images that when we station on&wrivoi 
before a sheet of white paper affixed to 
a wall, and turn so as to face it, it is 
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possible, by looking with one eye into j 
a small mirror, to see upon the paper, 
by means of the other eye, a reflection | 
of the object situated ^hind us, and 
to thus easily follow or trace its out- 
lines. It is a very simple matter to 
get up a camera lucida upon this prin- 
ciple. 

As for the arrangement of the 
apparatus, we may afiHx a small mirror 
with wire to the cover of an open 
sketch-book, and so place ourselves 
that we may, with the left eye regard- 
ing the mirror, see with the right a 
reflection of the object that we desire 
to draw. This image will be seen 
upon the vertical part of the drawing 
paper in front of us, and we may then 
foUow it in all its outlines and details, 
as we would do with an onlinary 
camera lucida. (‘ La Nature. ’) 

(2) Camera Lucida for the Microscope. 
— In all forms of camera lucida are 
more or less defects, such as limitation 
of field, distortion, indistinctness of 
image or of drawing-point, awkward- 
ness of position, etc. Being engaged 
ixi^deavouring to simplify and perfect 
the construction and adjustment of 
Wenham’s high-power binocular prism, 
it occurred to .me tliat his arrange- 
ment of prisms might be modified, so 
as to be available as a camera lucida 
in which the defects of the forms 
hitherto made would be considerably 
reduced if not entirely eliminated. 

Assuming a 45° inclination of the 
microscope to be the position most 
generally convenient for drawing, I 
drew on a large scale the system of 
prisms which appeared to be suitable 
for a camera lucida. Messrs. Ross 
undertook to construct the prisms to 
my drawings, and the apparatus was 
found upon tried to answer my ex- 
pectations fuUy. I am induct to 
describe it, because it has edso met 
with much approbation from micro- 
scopists, who were previously disin- 
clined to believe in the possibility of 
an;^ new device at the present ^y, 
which should be substantially better 
than the numerous older forms which 
apparently exhausted the subject. 


It is well known that all forms of 
reflecting prisms acting by means of 
one reflection are extremely sensitive 
in regard to the position of the mirror 
in relation to the microscope, as also 
in a less degree in relation to the eye ; 
the slightest deviation from the normal 
position in many cases entirely destroy- 
ing the effectiveness of the apparatus. 
For this reason camerse lucidse acting 
by ons reflection have not found favour, 
though their apparent simplicity has 
induced the construction of many such 
forms. 

In order to obviate the difficulties 
incident to the use of one reflection ; 
many devices have been made acting 
by two reflections, and where these 
have been so contrived as to act like 
parallel mirrors, the reflected image 
has possessed the advantage peculiar 
to this principle, of being practically 
insensitive to slight differences of posi- 
tion relative to the microscope or to 
the eye, remaining in fact stationary 
within a considerable range of adjust 
ment, as in Wollaston’s camera lucida. 

My device (Fig. 72) consists of a 
combination of a right-angled prism 
(Fig. 73), ABC, and a rhomboidal 
prism D E F G, so arranged that when 
adjusted very nearly in contact (i.e. 
separated by only a thin stratum of 
air) the faces B C and D £ are parallel, 
and consequently between BE and 
BE they act together as a thick 
parallel plate of glass through which 
the drawing-paper is viewed. The 
rhomboidal prism is so constructed 
tlutt when the face G F is applied at 
right angles to the optic axis of the 
microscope, the axial ray H passes 
without refraction to I on the internal 
frce E F, whence it is totally reflected 
to J in the face D G. At J a part of 
the ray is reflected to the eye by 
ordinary reflection in the dilution 
J K, and a port transmitted to J' on 
the &ce of AO of the right-angled 
prism. Of the latter a porUon is also 
reflected to K by ordixiary reflecrion 
at J^ The hypothenuse f^ A C is 
cut at such mi angle that the reflection 
from J' coincides with that from J at 
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the eye>pomt E, thus utilising the 
secondary reflection to strengthen the 
luminosity of the image. The angle 
at G is arranged so that the extreme 
maiginal ray from the field of the 
B eyepiece strikes upon D G at a point 
just beyond the angle of total reflec- 
tion, the difl&action-bandsat the limit- 
ing angle being faintly discernible at 
this edge of the field. This angle 


camera. The observer will then see 
the microscopical image projected on 
the paper, at the same time viewing 
the pencil-point directly. The whole 
pupil of the eye is available for both 
images, the diaphragm on the appa- 
ratus ^ing considerably larger than 
the pupil. It may be necessaiy to 
l)alance the illumination either by sub- 
duing the light in the microscope or 
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gives the greatest amount of light by 
ordinary reflection short of total re- 
flection. 

By this arrangement the Ramsden 
circle over the eyepiece comes just 
above the camera lucida, and the field 
of view is not in any way reduced ; 
all that can be seen directly through 
the B eyepiece (say 30° of field), is 
perfectly depicted in thecamera lucida, 
whilst the cG^wing being viewed direct 
is of course not cut down in field. 

In practice the microscope should 
be inclined about 46°, and the image 
accurately focused through the eye- 
pi^ as usual. The camera is then 
slid on the eyepiece and pushed down 
more or less until the microscopical 
image is seen distinctly and the illu- 
tarnation of the field is equal through- 
tout. The drawing-paper is pla^ 
on the table immediately under the 


by increasing it on the drawing-paper. 
It will generally be found that when 
the object is in a luminous field the 
light on the object (especially with 
lamplight) may be advant^eously sub- 
dued by ground glass or similar means. 
The eye may be removed as often as 
required from the camera, and the 
work recommenced without the slight- 
^t shifting of the image ; and with 
properly balanced illumination, fully 
shaded drawings can be made wi^ 
very little practice. The drawing- 
paper should in every case be placed 
at the distance of distmct vision, 
either using spectacles or not. If the 
vertical position of the mi<^;x>8Cope be 
preferred, the drawing-paper may be 
inclined 46°, either in front or at the 
side of the instrum^t. Kor very 
accurate drawing in all azimuths, the 
drawing-paper should of course wholly 
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coindde with the plane of the optical 
image, as with every other form of 
camera lucida. A spring clip is pro* 
Tided in which a screen of black paper 
may be put to shade the eye not in 
use. 

This form of camera lucida can be 
modified so as to project the image at 
any desired angle. It can be used 
with the dissecting microscope or 
hand-magnifier, also on a stand for 
architectural or mechanical drawings. 
(H. Schroder.) 

Camera Obscctra. 

This simply consists of a dark cham- 
ber having a small aperture in one 
of its walls into which is fitted a 
convex lens. This simple arrange- 
ment provides for an image— a picture 
in natural colours, with beautiful 
efifects — being projected on the wall 
of the chamber, this picture being an 
exact resemblance of the scenery or 
objects outside the chamber (on the 
side that the lens faces) ; and if suit- 
ably disposed very delightful landscape 
views, with moving objects (if there 
are any) may be obt^ned. The image 
can be received on the wall of the 
chamber, as mentioned, but it is more 
convenient to receive it on a screen 
(dull white in colour) as this can be 
placed to precisely agree with the 
focal length of the lens and so get the 
best possible definition (as with focus- 
ing in a photographic camera). For 
very simple purposes a small plain 
hole in the wall is sufficient, but does 
not produce the effect that a lens does, 
and the picture is inverted. By using 
a double convex lens, the picture is 
received correctly, and is brighter and 
definite. The least expensive suitable 
lens is one of 3 in. diameter, double 
convex, of 8 in. focri length, but the 
best results will be obtamed with a 
photographic objective of 9 in. focus. 

For artistic purposes, perhaps the 
image thrown on a vertical screen is ; 


sufficient, but the camera obscura, as 
generally exhibited, has the picture 
appe^ng on a horizontal table, and 
this is effected by arranging for the 
lens to come at a higher point and 
throwing its rays on a mirror placed 
at an angle of 45° to receive and 
deflect them, as Fig. 74. The mirror 



would be placed at precisely 45°, if the 
optical axis of the lens is perfectly 
horizontal, but otherwise the mirror 
and lens are adjusted to one another. 
The distance between the lens and the 
mirror is the focal length of the 
former. Thus with a lens of 8 in. 
focal length this distance would 
separate the two. 

As usually arranged, the chamber 
is circular with a dome or pointed top, 
and in this top is placed the lens and 
mirror. If the top is made to revolve, 
then, of course, a great variety of 
views will be obtained. The chs^ber 
should be constructed of mate^ as 
dark as possible so that the picture 
may be the more bright and reed, but 
for special purposes a cemvas bell-tent 
can be made to do. As regards the 
height, if the focus of the lens is 8 in., 
then the distance from the mirror to 
the table should be 8 ft., and this 
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will give a picture of nearly 3 ft. 
diameter. 

A difficulty was experienced with 
the early examples of this appliance 
in that the de^tion of the picture 
on a flat table was not r^uJar, the 
centre appearing to be a little out of 
focus, with the edges well defined, or ^ 
vict versa. To overcome this the . 
table or other surface on which the 
picture was received, was made a little 
concave— i.e. saucer-shaped or hol- 
lowedjout, but later experience showed 
that the fault was due to cheap lenses 
being used, for a flat table gives quite 
good resulte with a good lens. 


Candles. 

(See also Soap ; Glycerine ; Prepara- 
tion AND Uses of Oils and 
Fats ; Etc.) 

Material. Beeswax. — Commer- 
cial beeswax is adulterated with almost 
eveiy conceivable fat, cheap paraffin, 
etc., as well as with make- weights ” 

of a coarser description ; by careful 
sampling, a keen buyer manages to 
escape with about 75 per cent, of pure 
wax. The first operation is to boil it 
on weak acid water, and to separate 
the dross by subsidence. It is bleached 
either by air, or by potassium bichro- 
mate and hydrochloric acid. Thus 
treated, however, it becomes much 
more crystalline, owing to the myricin 
being split up into palmitic and cerotic 
acids. When it is air-bleached, it is 
melted in hot water, or by steam, in a 
vessd either of tinned copper or of 
wood, and allowed to settle ; the 
waxy superstratum is run off while 
fluid into a wooden trough having a 
row of perforations in its bottom, by 
whkfli it is distributed upon horizontal 
wooden cylinders, made to revolve 
with their lower portions surrounded 
by cold water. Q^e ribbons or films 
H^e in this way are then exposed to j 
bleaching action of the atmosphere | 
And the sublight, bdhg frequently 


moistened and turned over during the 
I process. It is necessary to guard 
I against wind, which might scatter the 
shreds ; for this purpose, large cloths 
! are provided. The operation is con- 
I tinned until the wax b^omos perfectly 
j clean and white. It is usually con- 
ducted from April till September, the 
exigencies of the weather preventing 
it at other seasons. In Prance, it is 
customary to add a little cream of 
tartar or alum to the water in which 
the wax is melted, by which the long 
and tedious operation of bleaching is 
rendered much shorter. Bleaching 
agents, such as chlorine, cannot be 
employed to bleach wax, since they 
render it unfit for making into candltes. 
Purified in the above manner, beeswax 
is perfectly white, and has neither 
taste nor smell ; it has a sp. gr. of 
from 0 * 960 to 0 ■ 996 ; at a tempera- 
ture of 86° F. (SO^ C.) it becomes soft, 
and melts at 164° P. (68° C.) ; at 32° 
F. (0° C.) it is hard and brittle. 

^ermaceti. — The first operation 
neraed to fit spermaceti for use is 
technically termed “bagging." The 
crude sperm oil, as brought in by the 
whalers, is placed in a reservoir, at 
the bottom of which are a number of 
pipes leading into long bags lined 
with linen, and temporarily closed at 
the lx>ttom by tying cords round the 
moutlis. The pressure exerted by the 
bo<ly of material in the reservoir forces 
a huge proportion of the oil through 
the pores of the sacking, leaving behind 
the solid or “ head-matter," as a dingy 
brown mass. This so-called crude or 
“bagged” sperm is deprived of a 
further quantity of oil by the applica- 
tion of pressure. It is put into hempen 
bags, which are deposited between 
the plates of a hydraulic press. The 
pressure applied is about 80-90 tons. 
YThen the oil ceases to flow,i;he sperm 
is taken out, melted ly heat, and then 
I drawn off into trays to snanulate. 
The brittle crystallised blocks are 
ground to a coarse powder by meMW 
of revolving cylinders ; the powder is 
collected in a bin beneath, and is filled 
into cloths and subjected to a by- 
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draulic pressure of about 200 tons. 
The oil expressed under this force 
contains a small amount of solid 
matters, and is therefore returned for 
re-bagging. The blocks, as turned 
out of the press, are melted down, 
and boiled for 2-3 hours with caustic 
soda lye at 22^ Tw. (14° B.), in the 
proportion of 40 parts by measure of 
the former to of the latter. It is 
important to guard against an excess 
of alkali beyond tliat required for com- 
bination with tlie oil, as it would tend 
to saponify the spermaceti, and cause 
a waste of material. The mixture is 
kept at a low equable temperature, 
till the oil is taken up, and is allowed 
to remain at a gentle simmer, while 
the soap that has been formed rises to 
the surface and is skimmed off. The 
heat is then raised to al)Out 250° F. 
(121° C.), and the mass is treated 
with SBxall successive doses of water, 
the additional scum being carefully 
taken off as it rises, till the whole is 
clear. It is then drawn oflf to ciystal- 
hse in flat tin dishes, whereupon the 
cakes aw again reduced to powder, I 
placed in linen bags, and subjected to 
a hot pressure in a very powerful hy- 
draulic press heated by steam, after 
which the spermaceti will still contain 
a quantity of oil, or weak sperm, which 
no more pressure will remove, and 
which must be extracted by saponifica- 
tioru The final operation consists in 
boiling down the sperm with strong 
potash lye at 235° F. (112° C.), re- 
moving the scum as before. Vhien 
the latter ceases to appear, further 
pu^oation is effected by introducing 
a little water, at intervals, while the 
heat is lowered. The supernatant 
spermaceti, now perfectly colourless 
and transparent, is cast into blocks 
and crystallised. 

Chinete Waz is produced by a small 
inswt like a woodlouse, the Coccus 
oeriferus, whose cultivation is now an 
industry next to silk in importance. 
The statements as to the tree on wluch 
it^ feeds, and whose branches it covers 
with wax, are conflicting. Fraxinus 
ohineiimSf however, is certainly culti- 


[ vated for the purpose. The wax melts 
at 180° F. (82° C.), and can be crystal- 
lised unchanged from boiling alcohol. 
It has a longitudinal crystalline fibre, 
like stearin or stearic acid, and yet 
possesses some of the flaky qualities of 
sperm. 

Camauba wax, or stone wax, is 
found in thin films on the leaves, stalks, 
and l)erries of a Brazilian palm, Coper- 
nicia ccrifera. Its sp. gr. is 0*999, 
and its melting point 185° F, (84° C.). 

Japan imx is obtained by boiling the 
berries of several trees of the genus 
Jthns, from incisions in the stems of 
which flows the famous Japan lacquer 
varnish. It ought properly to rank as 
a fat, for it consists almost entirely of 
glycerine palmitate, and yields glycer- 
in upon saponification. Its sp. gr. is 
0*984-93, and its melting point 
120° F. (49° C.). It is largely used in 
vegetable-wax candles, which are made 
as a substitute for beeswax. 

Paraffin . — ^The preparation and test- 
ing of paraffin scale is too large a sub- 
ject for these pages, and the reader re- 
quiring information on this subject is 
referr^ to Wm. Lant Carpenter’s work 
on stiap and candles, where the subject 
of paraffin scale is exhaustively treated. 

Ozokcrit or earth wax . — The colour 
of this mineral varies from brown to 
greenish and yellow tints ; its fracture 
is resinous. It contams about 85 per 
cent, of carbon, and 15 per cent, of 
hydrogen, and appeeae to consist of a 
group of hard, solid hydrocarbons, 
whose melting-points range from 140° 
-176°F.(60°-S0° C.). 

To obtain commercial products from 
the mineral, two processes are em- 
ployed. One consists in dissolving it 
in some spirit, filtering the solution 
through charcoal, and d^tilling off the 
spirit from the filtrate. In the second, 
and most usual, the ozokerit is first 
heated with fuming sulphuric acid, and 
then carefully distill^ with super- 
heated steam in an apparatus. 

The process of purification by acidi- 
fication with strong sulphuric acid rives 
oereein, a substance much resembling 
beeswax in consistency and fracture. 
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By this method, the vakde. of the 
mineral is con verted intoahomogeneous 
yellow aubstance, without much loss, 
except that due to filtration, and a 
certain amount of charred products. 
This substance (ceresin) is, however, 
useless in candles, as it smokes persist* 
ently. By Field and Siemssen’s 
patent, the ozokerit is melted, and 
introduced directly into the still, 
whence it is distill^ by fire heat and 
superheated steam. This process 
yields ajbout 50 percent, of hard white 
material (140° M.P.), 35 per cent, of 
black parafiin, 170° M.P. (employed in 
insulating materials for electiicfJ pmr- 
poses), and 15 per cent, of oil and 
soft grease (ozokerine, a substitute for 
vaseline). , 

When thus purified the ozokerit 
resembles fine beeswax in colour, but 
is more translucent than wax, though 
less so than parafiSn. The hardness 
and high melting-point [142° F. 
(61° C.)] of the candles made from this 
source give rise to a drawback common 
to wax candles, viz. the smoulder- 
ing of the wick on extinction. The 
immediate cause of this is the fact that 
the cup of the candle dries and solidi- 
fies as soon as the flame is blown out, 
so that there is no liquid matter left 
to extinguish the spark. This diffi- 
culty is now overcome a speciaJ 
contrivance of the wick. 

Pielsticker refines crude ozokerit 
by agitation first with sulphuric acid, 
and after treatment with barium car- 
bonate and caustic soda. 

Palm oil is distilled by methods 
common to the other materials noted 
above. The distilled mixture of pal- 
mitic and oleic acids is cut into shreds, 
by means of a revolving knife, and the 
skeds are wrapped in canvas or woollen 
olcths, spread in even layers between 
mats of oocoanut fibre, and submitted 
first to the cold press and afterwards 
to the hot press, at a temperature of 
85°-90° F. (29°-32° C.). The pressed 
cakes of fatty acids are pared, and then 
mefltted again by steam, in large, wooden, 
.iron-bound vessels, containing water 
«nd sulphuric acid. The whole is 


boiled for a time and is then allowed 
to stand, after which the acidulated 
water is drawn off. The melted fatty 
acids are repeatedly washed with hot 
water, and then run into moulds ; 
when cold, they are quite pure, and 
ready for manufacture into candles, 
after admixture with stearic acid ob- 
tained from other hits. 

Of late years, a quantity of inferior 
stearin (using the wonl in its commer- 
cial sense) has been prepared from what 
is technically known as “recovered 
grease.’* In spinning wool, it is neces- 
saiy to lubricate it with a certain 
amount of oil, which afterwards has to 
be washed out. From these and other 
processes in woollen mills, large quanti- 
ties of wash-waters are run to waste, 
containing soap in solution, and oU in 
suspension. In many factories, and 
especially in those localities where it 
is forbidden to pollute the rivers, these 
wash- waters are run into tanks, wheore 
enough mineral acid is added, to give 
them, after thorough agitation, a 
faintly acid reaction, ^ter some 
hours, the contents of the tank divide 
themselves into (1) a greasy dirty scum, 
(2) clear water, (3) greasy mud on the 
bottom. The clear water is run away, 
and the residue, after draining, is 
packed in canvas bags and plac^ in 
hydraulic presses, which are slightly 
heated during the operation. Watw 
and crude fatty acids are expressed, 
and separate from each other by subsi- 
dence ; the fatty acids are then pressed 
and distilled as described above, the 
yellow hard portions being used for 
low class candles, and the oil used over 
again in the mill. 

Wicks.— The chief essential quaH- 
ties of a wick are good power of abwrp- 
tion, and a capacity for burning freely, 
evenly, and thoroughly, while produc- 
ing the least possible propOi^on of 
ash. It must necessarily be quite free 
from inequalities of whatever kind, 
and should be made of perfrlbtly sound 
fibres. The forms and kinds of wiek , 
differ widely with the quality and oom- 
porition of the candle ; the melting- 
points, and other charaoteriatios <xf the 
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hydrocarbons forming the candle, vaiy 
to such an extent that, in order to 
bum to the best advantage — or indeed, 
in some cases to bum at all — each sort 
of candle needs to be accommodated 
with a special wick. One of the great- 
est secrets of candle-making is to have 
the wick perfectly suited to the pecu- 
liarities of the fatty matters employed ; 
on this score, it is impossible here to 
do more than indicate the principles 
involved. 

Rush Wicks . — ^The original, and not i 
yet obsolete, medium was the com- 
mon soft rush, Juncus ctmglomeratus, 
to be found in moist pastures, and 
the sides of streams and ditches. 
The mshes are in best condition in 
the height of summer, but may be 
gathered on to the autumn. As soon ' 
as cut, they are placed in water, other- 
wise thpy would dry and shrink, and 
the pepl would not run. They are 
then stripped of half the peel, the 
object of which is to expose the pith 
sufficiently to enable it to conduct the 
molten ffit, while enough of the rigid 
eUndermis remains to afford it support. 
\^on duly peeled, they are laid out 
to bleach and take the dew for some 
nights, and are afterwards dried in the 
sun. These rushes are gathered in 
Lancashire, and abundantly in the 
Fen country, and in Ireland. Candle- 
wicks are ox^narily made of fine cotton 
yam ; Turkish cotton rovings are said 
to be the best, but of the cotton em- 
ployed for this purpose there is cer- 
tainly a great deed more imported from 
the United States than from Asia 
Minor. The wicks of night-lights vary 
neatly in composition, according to the 
i^cy of the manufacturer. Some- 
times little sections of rush are used, as 
well as very fine cotton yam ; but 
the majority consist of ** inkle,” a fine 
flax yam. 

ChtUm and Flax Wicks . — ^The manu- 
ffioture of cotton and flax wicks is now 
periormed almost exclusively by ma- 
chinery, the threads of fibre being 
bound together either by twisting or 
by braidmg. For dip candles, the 
Wicks require to be bulky and of loose 


I texture, in order that the melted 
tallow may rise freely. They are 
therefore made by twisting, and con- 
stitute the simplest form of wick after 
' mshes. The cotton yam chosen for 
the puipose must be ‘ ‘ oozy ” or furry, 
and the threads must be free from 
twist. This is placed ready balled in 
the cutting machine. By it, the yam 
is doubled in proper lengths around a 
rod ; a knife then descends and severs • 
the yams, to which a twist is com- 
municated, by means of a rolling ap- 
paratus worked by a treadle. The 
twist is secured by dipping the wicks 
at once in molten fat. 

Twisted wicks have agreat drawback, 
inasmuch as they are only very parti- 
ally consumed in the flame, and thus 
necessitate the troublesome operation 
of snuffing. At the present day, 
plaited wicks are made flat, by which 
means they acquire a natural inclina- 
tion to bend. For all kinds of moulded 
candles, plaited, or in technical lan- 
guage, braided,” wicks are used, the 
old-fashioned twisted wick being re- 
served for dips.” 

Pickling . — After being twisted or 
plrited, the wicks are bleached in the 
ordinary way, and thoroughly dried. 
Before being used by the candle-maker, 
they are dipped in a bath of pickling 
liquor, the effect of which is to retard 
combustion, and to help in causing 
the destmetion of the ash. The 
pickle most commonly employed is a 
solution of about 1 lb. of borodc acid in 
76 pints of water ; in this, the wicks 
are soaked for about 3 hours. When 
taken out, they are either wmng, or 
put into a centrifugal machine, to 
remove the first excess of water, and 
are then completely dried in a tinned- 
iron box, provided with a steam jacket, 
or in a room heated with steam, with 
racks supporting shallow trays on each 
side. Various other pickles are recom- 
mended; the principal are— ^1) A 
solution of 5 to 8 grm. of bonu^ add 
in 1 litre of water, to which 0*8 to 
0*5 pw cent, of sulphuric acid has 
been added ; (2) a solution of ammo- 
nium phosp^te (used insome Austrian 
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works) ; (3) a solution of sal-ammoniac 
at 3®-4i®Tw. proposed by 

Dr. Bolly ; (4) a solution of 2 oz. 
borax, 1 oz. potassium chloride, 1 oz. 
potassium nitrate, and 1 oz. ammo- 
nium chloride in 3 qt. water ; (5) the 
wicks of the newly-introduced “snuff- 
less dips ” are plaited, and then 
so^ed in a solution of bismuth nitrate. 
(6) Another good solution, in exten- 
*Bive use, is the following : sulphate 
ammonia, lb. ; nitrate of potash, 
^ lb. ; borax, J; lb. ; distill^ water, 

1 gal. ; (7) J. L. Field treats wicks to. 
prevent smouldering when extin- 
guished, by steeping them in a solu- 
tion of phosphoric acid, or ammonium 
phosphate, or ammonium phosphate 
and borax, or ammonium phosphate 
and boracic acid. (8) By Duparquet’s 
process, bleached wicks are soak^ for 
hour in a bath containing 16 grm. 
ammonium phosphate and 7 grm. sul- 
phuric acid at 168® Tw. (66® B.) per 
litre of distilled water, the acid being 
added when the phosphate is well dis- 
solved. Unbleached wicks require 
40 minutes’ soaking, and need a pre- 
liminary cleaning in a bath of 6^ oz. 
volatile ammonia, 1 oz. sulphuric acid 
at 168° Tw. (66® B.) in 246 oz. water, 
the mixture being boiled by steam, 
and the wicks kept in for 1^ hour, 
then boiled for J hour in pure water, 
rinsed in cold water, wrung, and dried, 
ready for the second liath. 

Proportions of Wick and Candle . — 
’To get the best results there must be 
a careful adjustment of the size of the 
wick to the diameter of the candle of 
which it is to form a part. The size 
nomenclature of candles is based on 
the number of candles required to 
make up a pound weight, m(^6ed, so 
as to indicate differences in length 
required to meet the popular demand. 
Thus there are 6’s, short 6’b, and 
short short 6’b, and other sizes of the 
same weight,' but of different diameter. 
The size of the wick also is designated 
hy the^umber of threads in each fold 
of the plait. For example, 3-20 plait 
plait of S ply of 20 threads each ; 
Miy departure from the usual size of 


the ultimate threads is indicated as 
special. In ordinary plait for common 
paraffin candles, sizes I’s and 2’s will 
be suited with 3-18 plait, 4’b and 6’b 
with 3-14 plait, 7’8 to short 14 ’b in- 
clusive, with the exception of long 
lO’s and long 12*8, with 3-11 plait, 
and for these and for lO’s to 20’s and 
smaller sizes 3-8 plait will be found 
suitable. "When a candle, protected 
from draughts, emits smoke in burn- 
ing, the wick is too large for the 
quality of the material used, and the 
^justment demands attention. If a 
wick stands bolt upright during burn- 
ing, it has either been imperfectly 
wrung, and excess of solution has 
gravitated during drying to particular 
portions of it, or by torsion it has 
been deprived of its elasticity. On the 
other hand, a wick which bends too 
low, making the edge of the cup to 
melt away on the one side, and there- 
by causing guttering, may be improved 
by strengthening the solution. Sput- 
tering indicates wetness of the wick 
caus^ probably from an overflow of 
water in the candle-moulding machine. 
Dry wick feels crisp to the hand, and 
the hank when twisted and applied to 
the ear, will by an abundant crepita- 
tion give unmistakable evidence of 
dryness. Mere dampness of a wick 
does not cause spluttering, but the 
dampness will reduce its capillarity 
and reduce the rate of consumption, 
and consequently also its illuminating 
power. 

Manixfacture. Dippirw;. •— The 
rdds supporting the twisted wicks, as 
they come from the twisting and 
cutting machine, are transferred to a 
frame capable of being raised and 
lowered at will. This commonly 
takes the form of a beam, but a better 
arrangement is seen in 76^ The 
frame, made of iron, and capable of 
revolving, is so suspended that a' per- 
fectly horizontal position always 
maintained, even under un<rae pr4- 
Bure at either end ; in this way are 
secured a uniform length of candle 
and a nlumpness at the top, which is 
difficult of attainment, even by dkilful 
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workmen, by the ordinary beam, manufacture of these is to wind a 
Under the frame are placed troughs continuous length of plaited and pre- 
containing melted tallow, into winch pared wick around a frame of narrow, 
the suspended wicks are repeatedly but stout, iron hoop, bent into the 
dipped. After each dipping, the shape of an oblong rectangle. All the 
adherent fat is allowed to cool suflB- frames are of one length, but the 
dently to retain a new coating on widths vary to suit the length of 
fresh immersion. The process is re- the candle required. To the upper 
newed until the candles have grown side of this frame is temporarily 
to the proper tluckness ; they are | attached a lath or broach correspond- 
then left to cool and harden. Tallow ! ing in length with the frame. The 
dip candles are still largely manufac- j dippii^ is done at first three or four 
tured, and are much employed in I times, and when the wicks have 

acquired sufficient rigidity, a 
knife is passed along the lower 
side of the frame, cutting the 
wicks at the lower end. The 
iron frame is removed, and the 
coated wicks are left 8US{)ended 
on the broach. The broaches 
are about 3 ft. in length, and 
cany 40 candles each. The 
candles during the process of 
dipping are kept apart from each . 
other by the width of the broach ; 
and the ends of the four broaches 
are caught up, and kept separate, 
by holes made to fit them loosely 
in the blocks, which serve as 
handles wherewith to cany 
them, and which, in the opera- 
tion of dipping, are laid on the 
Fro. T6.— Dipmho Machink, supporting brackets of the dip- 

ping machine. Thus 160 candles 
mines a..d small factories, and by aredipped at once, making 20 lb. of 8’s, 
domestic servants, as well as in cot- 16 lb. of 12’s, and so on. The dipping 
tages. They are also very suitable is continued at intervals till the re- 
fer artisans working in draughty quired weight is attained, and which 
places, as the wicks being large are is shown at once by the perfect 
not easily extinguished. They have balance. The material in the Upping 
been largely replaced for domestic use trough is, by constant additions of 
by the small moulded cottage com- warmer material, kept near the point 
posites ” made from distilled fatty of congealation. The plant required 
acids, with a self-consuming wick, is inexpensive, consisting mainly of 
There is also a dip candle mc^e from frames, some of them revolving on 
ihe same material, and in the same pivots, to carry the broaches with 
sizes as the old tallow dip, called the their candles while cooling, a wheel 
“ snuffless dip,” which, as a candle for for winding wicks on frames, and a 
carrying about, is superior to the few melting tubs, 
paraffin candle. It is rather more Powring is used only with candles 
expensive than the commoner paraffin, made of beeswax, which oamipi be. 
but, by the introduction of a core of moulded, for the candles refuM to 
softer material, the cost may be re* leave the moulds, or crack while doing 
duoed. The l^t operation in the so. The wicks are placed upon a horl- 
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jEontal hoop, and the operator, holding 
this with one hand, pours the previ- 
ously melted wax over the wicks with 
the other. After three or four revolu- 
tions, that hoop is laid aside, and an- 
other is substituted. At a certain 
period the candles are reversed, as 
there is a natural tendency to thicken 
at the lower extremity. They are 
then rolled on a marble slab, under a 
weighted board, and are trimmed to 
the required length with a knife and 
gauge. A weU-made wax candle 
should show rings like a tree, where 
the different layers have been super- 
posed. 

Moulding . — By iar the greater num- 
ber of canoes now manufactured are 
moulded, by which they acquire a 
much more finished appearance. The 
moat simple form of moulding machine 
is that known as the “hand-frame,** 
which is in use among small manufac- 
turers, and for particular kinds of 
candles, bought by those who, for 
reasons best known to themselves, 
l^er “hand-ms^e” articles. The 
hand-frame contains from three to 
thirty-six mould-pipes (each making 
one candle), held together by wood- 
work, and opening into a trough at the 
top, their points being downwards. 
The wicks are cut to the proper length, 
and provided vrith a loop at one end, 
which is caught by a long crotchet- 
hook, and thus one wick is drawn into 
each {upe, whore it is secured by a peg 
at the tip, and a cross-wire at the 
“butt” end of the candle. The 
frames are then heated to a tempera- 
ture about 10° F. (W° C.) short of the 
solidifying-pointof tne candle-material, 
which is then poured into them in the 
case of fatty acii^, as cold as possible, 
provided that there are no lumps of 
solid fat in the material. The trough 
is filled full, to allow for the contrac- 
tion of the candle when cold, and the 
superfluous material is eventually re- 
moved with a straight-edged trowel. 
The hIM-made candle is readily dis- 
^ifaguished by the little groove which 
‘ttie wire wiok-holder makes in its base. 

jLrfwigement of Plant . — The ar- 


rangement of the candle factory is of 
great importance. The boilmg-up 
department must be well venti- 
la^, so that the steam rising from 
the vats does not pervade the rest of 
the buildmg, and ^ter condensing on 
the roofs, ^op like ram on the goods. 
For economy of working, it should be 
as central as possible in relation to the 
moulding room. The vats should be 
set at such a height that the candle- 
material shall, by its own weight, fall 
or flow into the drying pans. They 
-must be strongly built of wood, and 
hooped, and each heated by a perfor- 
ated copper coil inside, around, and 
near its l^ttom. On the side of each 
vat, near the bottom, there should be 
a huge brass cock for running off the 
and, in the bottom, there should 
be a hole, fitted with a movable plug, 
for drawing off the water, and below, 
a separator, to conserve any wax which 
may escape with the water. This 
separator may extend under several vats. 

No iron must come in contact with 
the wax after it has been mixed with 
the percentage of stearic acid which 
has been add^ in the vats. The dry- 
ing pans, steam cased as they must te, 
for heatmg, may be of earthenware or 
enamelled iron, or, as they are in rare 
cases, silver-plated. If these are placed 
in the moulding room, so as to do 
away with long hand carriage by the 
maker, the exhaust steam from them 
should be led away to a steam trap. 
The difficulty of connecting the drying 
pans to distant vats is the chemical one 
of getting a pipe or gutter of a metal 
or suitable material which shall not be 
affected the ffitty add. This is 
sometimm overcome ly keej^ the 
stearic add separate, and measuring it 
into the drying pans, but this method 
has disadvanta^. SometimoB for 
common candles, American • scale is 
wrought along with semi-refined. It 
must be blended in the mdtuig-houBe, ^ 
but the melting had better be done in 
the same way as recommended for 
scales for refining, at a pdnt in the 
fmd convenient to the stocks, where 
it can be done in an underground boiler, 
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and blown into elevated settlers, 
whence it can be drawn as required. 
In blending paraffins of different melt- 
ing points, they will be found to give 
a melting-point the mean of tliat of 
the ingredients, but the stearic acid 
mixture will lower it, whatever be its 
melting point. 

Tallow Candles.— Boil- 
ing. — First, the fat is chopped ; cut- 
ting machines are often used similar to 
the straw-cutting table ; sometimes a 
thin, sharp-edged, mince-Iiatchet is 
employed, about 2* ft. in length. 
This is held with boui hands, and the 
fat, spread out on a beech block, is 
chopped into small pieces in all direc- 
tions. A third instrument is a kind 
of stamp trough with muller, having 
a sharp blade in the form of an 3, a 
contrivance frequently adopted for cut- 
ting beets. A more desirable instru- 
ment, however, is the ordinary rotary 
sausage-cutter. The fat is then placed 
in melting caldrons, hemispherical 
in form, and made of cast iron, which 
are heated by open fire. These cal- 
drons are covered with movable tin- 
plate hoods, so adjusted that, by means 
of pulleys, ropes, and counter- weights, 
they can be easily raised or lowered, 
wh^t, at the same time, they serve to 
carry off the offensive vapours arising 
from the heated fat. Water is some- 
times mixed with the fat in the cal- 
drons, and this addition is specially 
beneficial when the fat has b^n long 
kept during the summer months, and 
has thereby lost its natural moisture 
by evaporation. By gradually rais- 
ing the temperature in the pan, the 
&t runs hvm the cells, and the 
whole is kept boiling from 1 to 1* 
hour. During the whole operation of 
melting and boiling, the ingredients 
must Ite constantly stirred in order to 
keep the fat and cracklings in incessant 
agitotion, otherwise pieces of unmelted 
suet, coming in contact with the sides 
or bottom, would become scorched and 
acquire a brownish tint, of which the 
whole melting would neoessarily par- 
take. SooroM tallow is not readily 
whitened. For separatizig the melted 


fat from the cracklings, it is ladled off 
from the caldron into a fine willow 
basket, or a copper box perforated at 
the bottom with innumerable small 
holes, set over large copper coolers, 
and avowed to remain undisturbed till 
all foreign matters have settled down. 
Before it congeals, it should be trans- 
ferred into small wooden pails. This 
operation is continued so long as the 
cracklings yield any fat ; and during 
the process the heat must be main- 
tain^ at a moderate degree, to avoid 
scorching the materials. When the 
cracklings begin to harden they acquire 
a darkish tint, and hence are said to 
be browning. They are then pressed, 
and the fat thus obtained possesses 
somewhat of the brown colour of the 
cracklings, but not so much as to 
render it unfit for use as soap stock ; 
it may, consequently, be mixed with 
that which has spontimeously separated 
while heating. 

Clarifying TaUow. — (a) By mere 
melting and straining we do not ob- 
tain a fat entirely free from admixture 
of fine, undissolved substances. For 
separating these substances, it must 
be clarified, by remelting it in water, 
either on free &e or by steam. Genw- 
ally, 110 more water than 5 per cent, 
is taken, and stirred well with the 
fat till the mixture becomes emulsive. 
The whole is then allowed to rest, 
without further heating, till the watw 
b£» separated, when the fat may be 
drawn off, or dipped off. Sometimes, 
to conceal the yellowish tint, a very 
little blue colour is added, consisting 
of indigo rubbed finely with son^e oil, 
of which a few drops are sufficient for 
large quantities of tallow. The pro- 
cess of clarifying is occasionally re- 
peated. At the line of demarcation 
between the water and fat, a my 
slimy substance is often pez^ptmle, 
and the liquid itself is turbid. In- 
stead of pure water, some tal^qw- 
melters take brine or soluti^ of 
alum, saltpetre, chloride of Kmo- 
nium, or other salts. Tbese agenta 
have no chemical action upon the frts, 
but simply induce a more rapid set- 
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tling of the impurities and water, 
principally when strong agitation is 
used. (6) Dissolve alum 5 lb., in 
water 10 gal., by boiling ; and when 
it is all dissolved, add tallow 20 lb. ; 
continue the boiling for an hour, 
constantly stirring and skimming; 
when sufficiently cool to allow it, 
strain through thick muslin ; then 
set aside to harden ; when taken from 
the water, lay it by for a short time to 
drip. 

Dips. — These candles are made by 
stringing a certain number of wicks' 
upon a rod, and dipping them in 
melted tallow repeat^y. The pro- 
cess is very simple ; the clarified and 
remelted tallow is poured into a 
tightly-joined walnut or cherry 
trough, 3 ft. long by 2 ft. wide, and 
10 to 12 in. wide at the top, gradually 
diminishing to 3 or 4 in. at the 
bottom. A handle is fiixed on each 
end for its easy removal, and when 
not in use it is closed with a cover. 
The operator commences by stringing 
16 to 18 wicks at equal intervals on a 
thin wooden rod, about 2J ft. long, 
and sharpened at the ends. He then 
takes 10 or 12 such rods and dips the 
wicks rapidly into the fluid tallow in 
a verti(^ direction. The tallow 
shoidd be very liquid, in order that 
the wicks be soaked as uniformly 
as possible, after which the several 
rods are rested on the ledges of 
the trough, when, if any of the 
wicks be matted together, they are 
separated, and the rc^s so placed on a 
frs^e, having several cross-pieces, 
that the uncongealed tallow from the 
wicks may drop down, and while this 
is going on, which continues till the 
tallow is cooled and solidified, the 
operator is engaged in preparing 
another batch of rods. The fat in 
the trough, meanwhile, is so far cooled 
that in immersing the first dip again 
a thicker layer will adhere to the 
wiqks. It is considered that when 
the %llow solidifies at the sides of 
vessel, the temperature is the 
meet convenient for the object in 
view. It is sometimes necessary to 


stir the ingredients to produce a uni- 
form admixture, and in such cases 
much care should be taken so that no 
settlings be mingled with the mass, 
whilst by the addition of hot tallow 
any desired temperature may be ob- 
tained. The tj^ow on the wicks 
after each dipping beco’" ^s so gradu- 
ally hardened, that at the third or 
fourth immersion hew layers neces- 
sarily solidify ; as a natural conse- 
quence of the method of dipping, the 
lower ends of the wicks become thicker 
than the upper, to remedy which the 
lower ends are again put into the 
melted fat for a few minutes, when 
the heat, as a matter of course, di- 
minishes their dimensions. The pro- 
cess of dipping is continued until the 
candles acquire the re(]uisite thickness. 
The conical spire at the upper end is 
formed by immersing deeper at the 
last dip, and if, eventually, the 
candles are too thick at the lower 
end, they are held over a slightly- 
heated folded copper sheet, so that 
the fat may melt, but not be waited. 

Mouldi . — For moulding, common 
metal moulds, a mixture of tin and 
lead, are used. They are slightly 
tapering tubes, varying in length and 
dimensions according to the size of the 
candle to be manufactured, and, when 
required, are arranged in regularly- 
perforat^ wooden frames or stands, 
with the smaller end downwards, 
forming the upper or pointed part of 
the candle. At this smaller end, the 
wick, previously saturated in melted 
fat, is inserted, filling the aperture, 
and, passing up the centre, is fastened 
perpendicularly at the upper end of 
the tube, to which is attached a mov- 
able cover. The melted fat is then 
poured in, generally with a small can, 
but a tinned iron siphon is better. It 
is requisite that the tallow should 
completely fill the mould, that it 
should remain uncracked ptfi cooling, 
and should be easily removable firom 
the moulds. Thip can, however, mdy 
be obtained when the fat at theaidM 
cools more quickly than that in the 
interior, and when the whole candle is 
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rapidly cooled. A cool season is, for i candles made of this cooled block are 
this reason, far better ; but a certain I more than proportional to its cost, 
condition of the tallow, namely, that | Substitute plaited wicks for the fore- 
which it possesses at a temperature | going mixture to the wicks generally 
very near its melting point, is al^olutely ! used for composite candles, and pre- 
necessaiy. Candle-makers recognize j pare them by previously soaking in a 
the proper consistence of the tallow ! solution of 4 oz. borax, 1 oz. chlorate 
for moulding by the appearance of a , of potash, 1 oz. nitrate of potash, and 
scum upon the surface, which forms i 1 oz. sal ammoniac, in 3 quarts of 
in hot weather between 111° and J water. After being thoroughly dried, 
119° F., in mild weather at 108° F., they are ready for moulding, 
and in cold about 104° F. The tallow Diaphane. — This is made by 

is usually melted by itself, sometimes, ' melting together, in a v steam-jacket, 
however, over a solution of alum. ' to lb. of vegetable wax, li to 
The candles are most easily removed 10^ of pressed mutton tallow, and 22 
from the mould the day after casting, | to 46 lb. of stearic acid. The latter 
to be cut and trimmed at the base, and the vegetable wax are the harden- 
Moulding by hand is a very tedious ; ing ingredients. By changing the pro- 
operation, and only practised in the ' portions between the above limits, a 
smaller factories ; in more extensive ' more or less consistent mixture may 
establishments, where economy of j lie formed. The moulding is per- 
time and labour is a consideration, j formed in the same manner as for 
machiaery is employed. j stearic-acid candles. 

Composite Candles. — Melt to- ! 
gether, over a water -bath, 100 parts of | 
stearic acid, and 10 to 11 pirts of 
bleached beeswax ; but, to ensure sue- 

cess, the mixture must remain over CaTGUT. 

the bath from 20 to 30 minutes, with- 
out being stirred or agitated. At the This peculiar kind of cord, of a homy 
end of that time the fire is to be ex- substance, having immense strength 
tinguished, and the fluid allowed to and wearing qualities, is made entirely 
cool until a slight pellicle is formed from intestines or gut. Whether 
on the surface, when it is cast direct those of a cat were first used, Mid gave 
into the moulds, previously heated to the name this material bears, is not 
the same temperature, with the pre- known, but the gut of practically every 
caution of avoiding stirring the mix- livii^ creature can bo put to this use. 
ture, which would cause opaqueness. 1 In practice, the intestines of the cow 

Transparent Candles. — For i and horse down to those of the silk- 
100 lb. of stock take 90 lb. of sperma- 1 worm are all in laige demand, the 
ceti, 5 lb. purified mutton suet, and ! latter making 0he fine white gut so 
6 lb. wax ; melt each separately over j largely used in fishing tackle, 
a water bath, and to the whole, when | (a) Take the entrails of sheep, or any 

mixed together, add 2 oz. of alum and i other animal, procured from the newly 
2 oz. of bitartrate of potash in fine j killed carcase. Thoroughly clean Hiem 
powder ; and. while stirring constantly, I from all impurities and from attached 
raise the heat to 176° F. ; then with- j fat, and wash them well in clean water, 
draw the fire and allow the mixture to j soak in soft water for two days, or in 
cool to the temjwrature of 140° F. j winter three days, then lay them on a 
When the impurities subside, the clear table and scrape them with f^small 
liquid must be drawn off into clean plate of copper, having a semi^olar 
pons. ParafiSn wax is an excellent hole cut in it, the edges of which must 
substitute, and much less costly. \ be quite smooth and not capable of 
For quality and good appearance, ' cutting. Fiow, after washing, put 
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them into fresh water, and there let i to get rid of the contents of the gut. 
them remain till the next day, when [ For this purpose, it is thrown into a 
they are again to be scraped. Let i tub of water, by which a man sits, and 
them soak again in water for a night, j passes the gut between his fingers into 
and two or three hours before they are : another tub of water, pressing the con- 
taken out add to each gallon of water tents along the cavity as he proceeds. 
2 oz. of pearlash. They ought, now to In some works, water from a tap over 
scrape quite clean from their inner which an end of the gut is slipped is 
mucous coat, and will consequently be j run through the gut. This is repeated 
much smaller in dimensions than at j several times until the gut is quite 
first. They may now be wiped dry, I clean. In one case the guts are then 
slightly twisted, and passed through a ! placed in brine for 8 or 10 days, and 
hole in a piece of brass, to equalise then for 3 or 4 days in cold water, 
their size ; as they dry, they are passed The process of scraping is, in the 
every two or three hours through other larger establishments, performed by 
holes, each smaller than the last, women. A bench or table is provided, 
When dry they will be round and well at which a woman sits and scrapes the 
polished, and being oiled are fit for gut with a wedge-shaped piece of wood 
use. as she passes it along the table before 

(b) “ Gut-spinning is the twisting her. In some places the back of a 
of prepared gut into cord of various knife is used for this purpose. By this 
diameter for various purposes — i.e. for process all the interior softer parts are 
ordinary catgut, for use in machinery, detached and pass along the gut to 
and for fiddle-strings. Hence in dif- the end, where they are discharged, the 
ferent establishments, articles of dif- peritoneum of the gut, and probably a 
ferent fineness and coarseness are pre- little of the muscul^ layer, l^ing alone 
pared, from the most delicate fiddle- left. It is again thrown into water, 
string to a thick catgut cable. Some- The further treatment depends upon 
times all these varieties are made in the the use to which the scraped gut is to 
game establishment. The first opera- be applied. When it is to be used 
tion, however, in every instance is the for sausage-skins, the scraped guts are 
“gut-scraping.” simply packed in barrels with salt. 

The gut used for the above purposes Such as are intended far making cat- 
is the small intestine of sheep and hogs, gut or fiddle-strings are treated fur- 
It is said that the sheep’s small intes- ther. 

tine measures 25 to 30 yd., and the In some establishments, scraped guts 
hog's about 20 yd. The guts are col- are dried for exportation. They are 
lected from butchers, and in some es- stretched over frames, dried in a cham- 
tablishments they are received from her, artificially heated, and then tied 
the country, or, packed with salt in up in bundles. When dried guts are 
barrels, from Ireland. In some estab- received, they are soaked in water to 
lishments dried guts previously scraped prepare them for spinning, 
are received from abroad for further For making ordin^ catgut, no 
manipulation. For fine purposes, such further preparation is need^ than 
as the malring of fiddle-strings, only sewing together lengths of scraped gut 
the best and freshest guts from the with a ne^le and thread. They then 
butcher can be used ; but for coarser go to be spun by means of an ordi- 
purposes, their condition as to fresh- nary spinning-wheel. The number of 
ness is less material, and sometimes strands of ^t spun into a ipord varies 
arrive at the works in an ofTen- with the thickness of catgut required, 
rive condition. The scraping is more Catgut ^ in. thick will have as many 
eerily effected when the gut is not as 700 stiands of gut in it. When a 
quite fresh. length of catgut has been spun, it is 

first operation in gut-scraping is dried by stretching it over pegs and 
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exposing it (protected in some way 
from the weather) in the open air. 
Before drying, however, it is custom- 
ary to bleach it by stretching it upon 
a frame and putting it for about 3 
days into a chamber where it is ex- 
posed to the action of the fumes of 
burning sulphur. 

The preparation of fiddle-strings is a 
very delicate operation, and for the 
finest violin strings requires the utmost 
care. The best scraped guts alone are 
used, and such as have any flaw in 
them are rejected. Each gut is treated 
separately. It is put into a clean 
earthenware pan containing a weak 
alkaline solution, and this solution is 
changed (a fresh pan being used each 
time) twice a day for 7 or 8 days, and 
each time the gut is transferred it is 
stripped through a ring formed by 
bending a strip of copper, or through 
a perforated brass thimble, the thumb 
being pressed upon the gut as it is 
pass^ through. After this treatment 
it is ready for spinning. The first 
strings of violins are made by twisting 
together 3, or better 4, such prepared 
guts. (Dr. Ballard.) 

(c) The external membrane removed 
in the scraping process is called/^^n<ire 
by the French, and is employed for 
the cords of battledores and rackets, 
as well as for sewing together the ends 
of intestines. The alkaline solution 
for treating the fiddle-string gut is 
commonly made of 4 oz. caustic potash 
and 4 oz. carbonate of potash in 3 to 
4 gal. water. The so-called “ bleach- 
ing ” with sulphur fumes is intended 
rather as a preventive of putrefaction. 
The twisted and smoothed cords are 
often finally dried for an hour in a 
room heated to 180° to 200° F. (82° 
to 93° C.). Hatters’ cords, for bow- 
strings us^ in one of the stages of 
felt-l^t making, are made from the 
longest and largest sheep-gut, 4 to 12 
strands being used, and the ordinary 
length being 12 ft. In France very 
strong cord is prepared from the in- 
testines of horses, asses, and mules. 
The scraped gut is divided into 4 equal 
parts by drawing it over a fibced knob 


[ with 4 sharp edges ; 4 to 8 of these 
I strips are tied at the end with pack- 
I thread, twisted together, and polished 
with dog-skin. This cord is used as a 
substitute for leather belting on light 
machinery. About three-fourths of 
all the gut used in Europe is said to 
come from Italy. The superiority of 
the Italian article is ascribed to the 
leanness of the sheep, so that pro- 
bably emaciated carcases yield the best 
string. 

(d) The putrefactive odours attend- 
ing this business are a frequent cause 
of complaint. In no case did Dr. 
Ballard find a deodorant applied to 
such raw gut as comes in an offensive 
condition, nor to such as had been 
left to soak until offensive, for the 
convenience of ready scraping, nor 
even to the offensive refuse of the 
process, for the purpose of destroying 
their bod odour. But that the use of 
a chemical agent for the prevention 
of putrefaction in the fresh guts is 
admissible, and even successfully 
practised in some establishments in 
France, is shown by the following 
translatedabstract fromDe Freydnet’s 
report on trade sanitation : — 

“ Tlie cleansing or separation of 
the peritoneal membrane, a portion 
only of which has been removed ly 
the ‘ungreasing’ at the slaughter- 
house, is ordinarily performed at the 
conclusion of a putrid fermentation 
that constitutes one of the most re- 
pulsive details of this industry. This 
maceration, whose duration varies 
from 8 days to a month, according to 
the season, is intended to partly de- 
compose the mucus and render it less 
adherent, so that the workmen may 
be able to detach it without risk of 
injuring the quality of the gut. Some 
manufE^turers are commencing to 
^opt Labarraque’s process, consisting 
in immersing the intestines in a solu- 
tion of sodium chloride, which hinders 
all putrid fermentation. A few hours 
then suffice for the retting or macera- 
tion of the gut.” He adds that at 
one works the Conseil d’Hygi^ne pub- 
lique ordered the use of ‘*B^um 



214 


Catgut. 


chloride at 12® to 18° B., in the pro- 
portion of about lb. in 2 or 3 buckets 
of water per vat containing the guts 
of 60 oxen.” 

(e) At Coulson’s sausage factoiy at 
Cambridge, Dr. Ballard found it was 
the practice to immerse the fresh guts 
for a few days before scraping them in 
a weak solution of chloralum ; this 
treatment avoids noxious odours, does 
not injure the gut, and does not in 
^^y way interfere with the scraping, 
^r. Ballard lays down the following 
rules as essential for carrying on this 
trade without creating a nuisance ; 
(1) A building specially erected or 
carefully adapted to the peculiarities 
of the trade, sufficiently spacious, and 
situated as far as practicable in a 
locality not closely built in. The 
chamber where any of the more offen- 
sive parts of the trade are conducted 
should have no direct communication 
with other rooms. It should be lighted 
either from the sides or roof with 
windows incapable of being opened, 
and ventilation should be provided for 
independently. It appears to him 
that the best mode of managing this 
would be to arrange for the drawing 
off of the foul air of the chamber con- 
tinuously, and conducting it through 
a fire, or first through a screen of 
wood charcoal and then through a fire, 
and that the air for the supply of the 
room should be drawn from the out- 
side through screens, or properly 
arranged boxes containing wo^ char- 
coal, duly protected from wet and 
damp, and from time to time renewed, 
which, when the room was shut up at 
night, would serve to arrest the passage 
outwards of offensive effluvia. The 
inner walls, to the height of about 
6 ft., should be covered with some 
impemous material capable of being 
washed, such as smooth cement or 
sheet zinc. (2) The floor should be 
mved with an impervious paving, pre- 
foahly jointless, and it shouiy^ be pro- 
IP^ly sloped to a duly trapped <^in 
"gufiy, (8) There sho^d be an unre- 
.sj^ted supply of water. (4) Scrupu- 
Idits cleaz^mess ehould be ob^rved in 


the conduct of the business. The floor 
should be kept constantly sprinkled 
with some deodorant solution, such as 
of carbolic acid or chloride of lime ; no 
unnecessary litter should be allowed, 
and any that may be made should be 
frequently swept up, and, together 
with refuse matters and scrapings, 
should be deposited, with the addition 
of a deodorant, in appropriate vessels 
made of some impervious material, 
such as galvanised iron, and covered 
with covers of like material when not 
required to be open for use. At the 
close of each day’s work, the floor and 
walls, to the height of the impervious 
portion, should be washed down with 
water containing some deodorant, and 
all tubs, tables, benches, and utensils 
that have been in use should be 
similarly cleansed. The inner walls 
and ceilings should be periodically 
lime-whited. (6) All undried gut 
brought upon the premises should be 
brought in closed impervious vessels, 
which should not be opened except in 
the chamber where they are to be 
manipulated, and all refuse matt^ 
should be removed from the premises 
daily in the closed vessels in which 
they are deposited. Any gut which 
arrives in an offensive condition should 
at once be placed in a deodt^rant solu- 
tion ; and some antiseptic solution 
should (as appears to be practicable) be 
used for the soaking even of f^h 
guts on their first arrival. (6) Great 
care should be taken in dealing with 
the refuse matters after removal from 
the premises. If deposited anywhere 
upon land, the matters should at once 
be covered over with a layer of fresh 
earth. At Caine, where the nuisance 
from the deposit of refuse in farm 
premises was at one time intolerable 
at a distance of several hundr^ yards, 
the nuisance has, without altering the 
position of the deposit, been obviated. 
A wall of straw litter is made/bnclos- 
ing a space within which the refuse is 
thrown, and the offensive matter is 
immediately covered up with dry eart^ 
and ashes : this builmng up of the 
wall and deposit of ref4se and^ earth 
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is continued until a sufficient mound 
is raised. When it becomes necessary 
to remove this as manure, it is re- 
moved inoffensively. Such a stack as 
this should, however, be protected 
from the rain. 

(/) If care is not used the trade 
of catgut making is peculiarly offen- 
sive, so much so that in certain in- 
stances it has been noticed that the 
workpeople retain a filthy odour even 
after clianging their clothes. This, 
however, is due in some measure to 
want of cleanliness in the work and in 
the person, but more to the absence 
of disinfectants. M. Labarraque’s 
disinfecting liquid, which is hypo- 
chlorite of soda, has been employed 
with great success, and this, or some 
of the several disinfectants tliat can 
be used without injury to the gut 
and at a quite small expense, should 
be employed. The hypochlorite of 
soda is said to improve the colour of 
the membrane without injuring its 
strength. 

Silkworm Gut. — This substance, 
also called Florence gut, or simply 
Florence, is the fine strong fibre uni- 
versally employed by anglers for at- 
taching their hooks. Its preparation 
is thus described by Mrs, '\^tby : 
There are some silkworms which 
come to maturity, turn yellow, but 
not clear, yet show no disposition to 
rise on the manello. The person in 
charge should walk round the labora- 
tory once every morning and evening, 
and collect all such fat, heavy, opaque- 
looking creatures, and put them into 
a basin of half vinegar, half water ; 
here they should be left 12 hours, and 
treated thus : A board should be 
prepared, 30 in. by 6 in., with a row 
of pegs at each end, and notches all 
round tha edges. Two intestinal 
canals run through the length of the 
silkworm ; these should be separated 
from the head of the insect while in 
the vinegar and water, and thethreads, 
one by one, drawn out rapidly to their 
full extent, and fixed at full stretch 
on the bo^, by means of the pegs 
and notches. Expedition is to be 


observed, as the air soon hardens the 
strings ; they must on no account be 
pass^ through the finger and thumb, 
as they are of no value if flat. The 
yellow mucilage which clings to the 
strings is removed afterwards by being 
boiled in soap and water. When the 
Florence (for the time being) is drawn 
out, the IxMkrd should be placed in the 
sun to dry. To clean the gut, take a 
bit of soap the size of a nutmeg, and 
boil it in a gallon of water. When the 
soap is dissolved, put the Florence into 
it, and boil for 10 minutes ; take it 
out, and pass it through cotton, to 
remove what may remain of the 
yellow matter, but pass it so lightly 
tliat the gut, which becomes soh by 
boiling, may not be flattened. When 
again stretched and dried on the 
board, it becomes clear and strong. 
Experience alone can bring this to 
perfection, but it is worth the trial 
with silkworms which will not spin, 
and which would therefore be lost ; 
and, if well made, Florence should 
sell for or Id, the string, accord- 
ing to its length, strength, roundness, 
and clearness.” There is room for ex- 
periment on other plant-eating cater- 
pillars with a view to utilising them 
in this way. 


Celluloid, and Ivory 
Substitutes. 

Celluloid. --(a) Pure celluloid is 
nitro-cellulose with a composition that 
is nearly allied to gun-cotton, and is 
prepared by submitting celluloBe to 
the action of a mixture of nitric and 
sulphuric acids. Both cotton and 
paper are varieties of cellulose, uidare 
used for making nitro-cellulose. 
Cheap solvents of cellulose are a mix- 
ture of methylated spirit and camphor 
acetone, and a mixture of amyl acetate 
and petroleum spirit. The two fmmer 
are usually employed for rendering the 
celluloid plastic so that it can be 
moulded into shape, while the Iwttef 
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is used for making a transparent solu- 
tion. 

(6) In making celluloid the first opera- 
tion is the preparation of a nitrated 
cotton, which is similar to gun-cotton. 
Two parts of strong sulphuric acid are 
mixed with 1 part of concentrated 
nitric acid in a shallow stoneware vat. 
The cotton or tissue paper is weighed 
out and put into small perforated jars, 
each provided with a lid, and when the 
temperature of the acids is 60° C., the 
jars are placed in the acid, which pene- 
trates through the perforations to the 
cotton. After about forty-five minutes 
the jars are removed and placed in a 
vat of water, and fresh water is run 
through the vat to wash out the acid, 
the last traces being removed by a little 
ammonia or carbonate of soda. The 
nitrated cotton is next dried at a low 
temperature, and is mixed with cam- 
phor and spirit of wine or with acetone 
which will soften it. The mass is then 
kneaded and pressed into square blocks, 
Moulded articles are made from the 
plastic celluloid, but some articles ore 
out or turned from the solid. The 
celluloid soon hardens in contact with 
ur owing to the loss of the solvent. 
As a rule, a little castor oil is mixed 
with the celluloid to make it more 
flexible. 

(o) In one method of making cellu- 
loid the pyroxyline is obtained from, 
dgarette paper of veiy good quality. 
This paper in rolls 13 in. in width and 
33 to 36 lb. in weight, is unrolled 
mechanically and immersed in a mix- 
ture of 6 ports of sulphuric acid of 
66° R., with 2 parts of nitric acid of 
42° B., kept at a temperature of about 
86° P. (35° C.). The cellulose of the 
paper after 12 or 16 minutes’ immer- 
sion, becomes changed into nitro- 
cellulose, which is soluble in a mixture 
of alcohol tmd ether. The solubility 
is tested by a hasty trial. The pro- 
duct is then removed from the acid 
bath, the liquid is expressed from it, 
and it is thrown into water. After a 
' prWiminary * washing it is placed 
alCng. with water in a pulp vat, and 
trittuated Itn* 2^ to 3 hours in order to 


obtain a homogeneous paste. The py- 
roxyline then has to undergo bleaching, 
the operation being effected by the use 
of a solution of potash permanganate. 
When contact with this reagent has 
been sufficiently prolonged , the excess 
: of permanganate is eliminated by 
j washing. Then the mass is treated 
' with a solution of sulphurous acid in 
! order to dissolve the oxide of manga- 
! nese, and the opei-ation is finished by 
' a series of washings in water. The 
i whitened pyroxyline is put into boxes 
I lined with filtering cloths, and then 
submitted to meclianical drying. On 
being taken from the hydro-extractor, 

' the material only retains about 43 per 
cent, of water and is found to be in a 
state fit for the preparation of cellu- 
loid. It is then passed through a mill 
having metallic runners, first alone, 
and afterwards mi^od with the proper 
quantity of camphor (wliich lias been 
i^st rolled), and with colouring matter 
if it be proposed to make opac^ue 
celluloid. After a dozen successive 
grindings, the mixture is moulded in a 
metal ^me, by hydraulic pressure, so 
as to give slabs, that are arranged and 
pressed between 10 to 12 sheets of 
thick bibulous paper. The water in 
the mixture is then gradually absorbed 
by the paper, the latter being renewed 
12 to 16 times. The slabs, thus 
dried and reduced to a thickness of 
about in. are broken up between 
! bronze cylinders armed with teeth. 

I The pieces are allowed to macerate for 
I about 12 hours with 26 to 30 percent, 
j of alcohol of 96°, and then the 
I colouring matters soluble in alcohol 
are added, if it be proposed to have 
transparent coloured celluloid. The 
mixture is then passed through the 
rolling mill, the cylinders of wldchare 
heated to about 122° F. (60° 0,). 
The operations are performed upon 12 
to 28 lb. at once. The rolling takes 
26 to 35 minutes, and terminals when 
the material has become homogeneous.* 
There is then obtained a sheqtitf alx>ut 
I in. in thickness, which is cut into 
pieces of 23J by 31 J in. The latter 
are superpcm on the table of a 



Celluloid and Ivory Substitutes : Celluloid. 217 


hydraulic prcBs in a metallic box hav- 
ing double sides and being tightly 
closed, and allowing the heating to be 
done by a circulation of hot water. 
The box is heated to 140° F. (60° C.) 
during the whole duration of compres- 
sion, which lasts about 4 hours. At 
the end of the operation, a current of 
cold water is passed into the l)ox, the 
pressure is removed, and there is 
obtained a very homogeneous blt)ck of 
celluloid about 5 in. thick. The blocks 
are taken to the planing machine, and 
shaved into sheete varying from 0 • 008 
to 0*12 in. in thickness according to 
the purpose for which the product is 
designed. These sheets are next 
placed in a ventilated stove, heated to 
131° F. (55° C.), where they remain 
from 8 days to 3 months, according to 
their nature and thickness. 

In this description it has been only 
a question of celluloid of a uniform 
colour, either transparent or opaque, 
imitating pale tortoise-shell, coral, 
ebony, turquoise, etc. When it is 
desired to obtain a product to imita^ 
amber, jade, spotted tortoise-shell, etc., 
each of the ingredients, of uniform 
colour, which is to compose the 
material, is prepared separately and 
then mixed, to be afterwards united 
by pressure. 

(d) Celluloid is also formed of 
divided cotton waste, or similar 
substance, dissolved in one or more 
of the following solvents : Veget- 
able naphtha, nitro-benzol, camphor, 
alcohol, and glacial acetic add. Suf- 
cient of these solvents is used to 
make a soft, plastic mass, which is 
then or subsequently subjected to 
hydraulic pressure, and mixed with 
oils, gums, and coloiu*s. By this 
means, any degree of hardness or 
flexibility can be given to it, and it 
can be made white and transparent or 
of brilliant colour. It can be made 
as hard as ivory, or retained in so soft 
a condition as to be spreeMl in layers 
over textile fabrics much in the «ame 
way that paint is laid on. The sub- 
stance is water-proof, add-proof, and 
air-proof. It can be worked in a 


soluble, plastic, or solid state. It can 
be pressed and stamped, planed as 
wood, turned in a lathe, cut with a 
saw, carved, inlaid, woven into fabrics, 
or applied as a varnish. It can be made 
either transparent or opaque, and is 
capable of bearing a high polish. 
When dyed, the dye runs through the 
whole substance, and cannot, conse- 
quently, be rubbed or washed off. 

The manufacture may lie divided 
into two distinct stages : (1) The pro- 
duction of the so-call^ “ pyroxyline 
(2) The treatment of this compound 
with solvents, in order to make it 
plastic, and give it other desired quali- 
ties. The first stage of the process 
suffers but little variation. A conve-. 
nient quantity of cellulose or woody 
fibre, such as disintegrated cotton 
waste, paper, etc., is fed into an open 
vessel called a “ converter,” and 
treated with an acid mixture com- 
posed of 1 part of nitric acid, sq. gr. 
1*420, and 4 to 6 parts of sulphuric 
acid, sq. gr. 1*846, mixed in a separ- 
ate vessel, and kept as cool as possible. 
The acid mixture is pumped or forced 
up into the converter, while the 
fibrous substance, previously placed 
in a hopper over the converter, falls 
gradually into it by an opening in the 
top. The charging of the cotton into 
the converter occupies about 10 min- 
utes, and at the end of 20 to 30 
minutes at most, it is chemically 
converted into the so-called pyroxy- 
line or nitro-cellulose. This, together 
with the excess of acids adhering, is 
then allowed to fall through an open- 
ing in the bottom of the converter, 
and is caught in a large box provided 
with a false bottom of perforated iron 
or wire gauze, at about 6 in. above 
the real bottom. On this the wet 
mass remains for an hour, to admit of 
the excess of acids draining away as 
far as possible ; the still remaining 
impregnations of acid are then ex- 
pressed by placing the pyroxyline in a 
cylinder with a perforated bottom, 
and subjecting it to hydraulic pres- 
sure. The result is a hard cylinder 
of pyroxyline, containing from 6 to 
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20 per cent, of the acid mixture, in 
which stftte it is stored for future use. 
When required, the cylinders of 
pyrosyline are tom into dust by 
special machinery, such as that em- 
ployed for grin(hng paper pulp, and 
the disintegrated mass falls into a 
large tank, where it is well washed 
with water, to remove the last traces 
of acid. It is then again placed in 
the cylinders with perforated bottoms, 
and pressed to remove the water, 
leaving in from 6 to 20 per cent. The 
solid cylinders of soluble pj^xyline 
are again broken up in the disintegrat- 
ing machine, preparatory for the 
treatment with solvents, which forms 
the second stage of the manufacture. 

Solvents.-^l) One of the first sol- 
vents employed on a large scale was 
wood naphtha, distilled with chloride 
of lime, in the proportion of 1 gal. of the 
naphtha to 2 to 6 lb. of fused chloride ; 
the more of the latter used within 
these limits, the stronger will the 
solvent be. The first 3 qt. of the 
distillate are collected for use ; the 
remainder is caught in a separate 
vessel so long as any spirit comes over, 
and is distilled again at the next 
operation with more fresh materials. 
The deposit remaining beldnd in the 
still is chloride of lime, dissolved in 
water and contaminated with some 
tarry matter. It is run into an open 
iron vessel, heated by a fire beneath, 
'to evaporate away the water and fuse 
tlie chloride of lime ready for re-use. 

The solvent thus prepared is ap- 
plied to the pyroxyline in such propor- 
tions as to make a pasty mass ; but if 
used alone, the resulting celluloid 
would soon become hard and brittle. 
To avoid this, a certain quantity of 
oil is added to the mass, and kne^ed 
up with it in the mixing machine. 
The proportion of oil will vary with 
the desired degree of toughness. To 
produce a consistency suitable for 
coating telegraph wires, or for spread- 
imon textile fabrics, the proportion 
pi oil may equal half the weight of the 
pyroxyline. If the oil used be first 
tireatea with chloride of sulphur, the 


compound is much more elastic. It 
is thus treated by mixing with 2 to 10 
per cent, of liquid chloride of sulphur, 
according to the degree of elasticity 
required ; but the chloride of sulphur 
should first be diluted with an equal 
bulk or more of mineral naphtha, or 
bisulphide of carbon, to prevent too 
violent action. The prepare<i oil is 
compounded with the dissolved pyroxy- 
line in various proportions, but seldom 
exceeds 20 per cent. 

! (2) To increase the hardness and 

I modify the colour of the product, 

I sometimes a small portion of gum or 
I resin, such as shellac or copal, is 
I added, but seldom more tlian 5 per 
cent. The wood naphtha may be re- 
placed by alcohol, and the chloride of 
lime by chloride of zinc, or manganese 
' fused or dry. For economy’s sake, a 
I small quantity of light spirits from 
coal may be mixed with the solvent, 
but it is not desirable. For the oil 
may be substituted balata gum treated 
with chloride of sulphur— usually not 
more than 6 per cent, of the chloride. 
The combustibility of celluloid thus 
made may be corrected by the addi- 
tion of chloride of zinc or tungstate of 
soda. Ten per cent, of either effectu- 
ally prevents burning ; but usually 
much less will do, especiall} when pig- 
ments are used. The same end is 
attained by employing iodide of cad- 
mium, oxalate of zinc or manganese, 
or gelatine dissolved in glacial acetic 
acid. 

(3) A practical difficulty attending 
the use of the above process is that 
the solvents employed are so volatile. 
Large masses of celluloid may be pre- 
pared better, quicker, and with less 
consumption of solvent adopting 

nitro-benzol, aniline, or glacial acetic 
acid, and the celluloid may then be 
worked in the open air. The ordinary 
volatile solvents are improved by the 
addition of camphor. / 

When using nitro-bensol, the com* 
mOTcial article should be distilled with 
hydrochloric acid or chlcride of litw,^ 
say 6 lb. of either to 1 gal. of nitz^ 
benzol, which is thus reii^ered purer 
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and sweeter. One hundred parts of 
pyroxyline are then moistened with 
ordinary solvent — preferably naphtha 
distilled chloride of lime — and the 
excess of solvent is removed by 
hydraulic pressure. The other solvent 
is then added in the proportion of 10 
to 60 parts of prepared uitro-benzol or 
aniline, together with 10 to 50 parts 
of camphor, and 150 to 200 parts of 
oil, preferably cotton-sced or castor. 
This mixture is forced between rolls, 
heated by steam being admitted into 
them, till the whole forms a well-com- 
bined dough or paste, which will be 
more or less stiff according to the 
quantity of solvent used. For a hard 
compound, the oil should be less than 
the pyro.xyline ; for a soft one, it 
should exceetl the latter — say, 150 to 
200 oil to 100 pyroxyline. In making 
celluloid with glacial acetic acid, 100 
parts of pyroxyline are dissolved in 
50 parts of the acid, for a stiff paste ; 
or 100 to 300 or more parts, for a 
semi-fluid consistency. 

(4) Usually the pyroxyline requires 
to be dried l^fore dissolving it. The 
conduct of this operation on large 
quantities requires much care and time 
and a very large space of drying room, 
so that great advantages, on the score 
of cost, ease, and safety, are to be de- 
rived from dissolving it in a moist 
state. For this purpose, the pyroxy- 
line is prepared in the usual way, and 
when rendered soluble by the ad- 
dition of hydrocarbon solvents, it is 
taken out of the acids and placed in a 
hydraulic machine, by which as much 
as possible of the acid is expressed. 
The cake of pyroxyline is then taken 
out of the press, opened out, put into 
a centrifugal washing machine, and 
washed with water until clean ; then 
the rotation of the machine is contined, 
to throw out the surplus water. Or 
the pyroxyline, after conversion, may 
be placed in the centnfi^al machine, 
and there deprived of the acids, and, 
without removal, be thoroughly washed 
l^admitting a copious supply of water, 
the operation occup^ng from afew min- 
utes to an hour, V^en the pyroigrline 


! does not contain more than 5 to 10 
j per cent, of water, it is dry enough for 
solution in naphtha, etc. 

; (5) Instead of evaporating the sol- 

vent used in making the celluloid, it 
1 may be removed by precipitating the 
pyroxyline by means of water, mineral 
naphtlia, etc. There is thus obtained 
I a semi-solid mass, containing a small 
' quantity of the solvent, which is 
I jyassed through grinding rolls or 
j other disintegrating machinery, and 
i then worked up as usual. The cellu- 
i loid is placed in a vessel containing a 
I revolving agitator or beater, together 
with water or mineral naphtha in the 
proportion of 1 lb. of celluloid to 1 qt. 
of Hquid, and the agitator is set in 
motion. After a short time, the 
celluloid is let out in a curd-like form, 
and submitted to pressure (not exces- 
sive), to separate the liquid. It is 
convenient to place it in a vessel of 
cylindrical form, and about 12 in. in 
diameter, provided with a movable 
and perforated bottom, covered with 
several layers of Avire gauze. This is 
filled with the curd-like celluloid, 
j upon which a plunger is forced down, 

I and a cheese-like block is produced. 

I This is rolled down between rollers 
heated by steam, and any pigment, etc., 
is worked in by them at the same 
time, the mixture being passed 
; through and through till perfected, 
j The solvent used is preferably mineral 
naphtha, as free from smell as possible. 

' The solvent taken up by the liquid 
j is recovered by distillation, if water 
has been used ; but in the case of 
^ naphtha, the greater part will separate 
on standing, and may then be decanted 
off. 

I (6) Camphor is now mostly used as 
the solvent of the pyroxyline. The 
latter is first reduced to a fine pulp 
grinding it in water in a machine such 
^ as is used for grinding paper pulp, and. 
J to the pulp thus prepared pulverised 
camphor is added in the proportion of 
I 1 part by weight of cam^^or to 2 parts 
j pj^^^lme when dry. At the same 
time is added any desired mateziid for 
I colouring the celluloid or modifying 



220 Celluloid and Ivoby 


its sproific gravity. The camphor is 
comminuted by grinding in water, 
trituration, or solution and precipita- 
tion. The camphorated mass is placed 
in a mould, and heated to a sufficient 
temperature to liquefy or vaporise the 
solvent, and is then subjected to heavy 
pressure. The temperature should 
never exceed 300° F. (149° C.), or the 
pulp in contact with the mould will be- 
come charred ; sometimes 150° B’. 
(66° C.) suffices. The mixture should 
remain in the mould under heat and 
pressure till the conversion of the 
pyroxyline is completed ; it is then 
1^ to cool under pressure in the 
mould. When first taken out, it has 
the consistency of sole leather ; but is 
«wily softened by heat till the camphor 
has evaporated, when it grows as hard 
as horn. 

(7) The following process is adopted 
in practice to dissolve the p 3 rroxyline 
in camphor, eliminate the solvent, and 
form a solid mass of celluloid at one 
operation. The prepared mixture of 
soluble pyroxyline and camphor is first 
dried, by compressing the moist pulpy 
compound into convenient sized cakes 
about } in. to ^ in. thick, and arrang- 
ing them in a pile with intermediate 
layers of paper, or other absorbent 
material, and subjecting the pile to 
pressure in a hydraulic press. By this 
means, the material is uniformly and 
sufficiently deprived of its moisture, 
while the compression of the material 
and exclusion of the air prevent all 
danger of i^ition when exposed to the 
sun or the heated air of a drying-room. 
The mixture of pyroxyline and cam- 
phor is subjected to pressure by means 
of a plu^er in a heated cylinder po- 
vided with a discharge nozzle or pipe, 
the cylinder being of sufficient len^h 
to cause the conversion of the pyroxy- 
line to take place while the material is 
being gradually forced through it, so 
that bv repleidshing it as it becomes 
partj^y empty, a ^adual discharge of 
. ^ eelMoid is effected, in the form of 

Continuous bar or sheet. The 
Cyhnder is unequally heated, in such 
a manner that the mixed material will 
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first be compacted in the colder por- 
tion, before the solvent is melted and 
the process of transformation com- 
mence. The air is thus allowed to 
escape more freely, and is more com- 
pletely expelled, while the conversion 
of the pyroxyline is effected in another 
and hotter portion of the cylinder, as 
the mass is forced through it. The 
upper or receiving end of the cylinder 
is cooled by Injing surrounded by a 
cold-water jacket ; and the lower or 
discharging end is heated by a steam 
or hot-water jacket. The former is 
supplied the escape pipe of the 
hydraulic press. In the discharge 
end of the converting cylinder is a 
central heating and distributing case, 
constructed with radial pins or projec- 
tions, by which the material, before it 
escapes from the cylinder, is caused to 
pass through the annular space around 
the central core, and in contact with 
the heated surface of the cylinder, 
while the spurs or pins divide and mix 
the material, and at the same time 
serve to conduct the heat from the 
cylinder to the central core. The 
discharge pipe is passed through an 
equalising warm-water vessel, which 
keeps it sufficiently warm to prevent 
the material in contact with the inner 
surface cooling faster than the central 
portion, as the unequal cooling, and 
consequent unequal consistency, of the 
different portions of the material would 
cause the central and softer portion to 
move faster than the outer and harder 
portion, thus destroying the homo- 
geneity of the mass, and rendering the 
surface rough and broken. The solu- 
ble pyroxyline is first comminuted in 
a wet condition, and the excess of 
water is pressed out. The campbrn- 
and colours, as required, are then 
thoroughly incorporated with it by the 
mixing rollers. The compound^ thus 
prepaid, is formed into oajtes by 
means of a mould and foUoiifer, the 
bottom of the mould being, made 
separate, knd serving to trtmsmrm the 
formed cake to the pile. These cakes 
are preferably made about 12 in. square 
and I to ^ in. thick ; it would be 
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difficult to properly absorb the mois- 
ture from thicker cakes. These are 
laid up in a pile with layers of blotting- 
paper between them, and are then 
pl^ed in a hydraulic press to remove 
the water as far as necessary. During 
this process, the compound is protected 
from the air, to prevent evaporation of 
the camphor and to avoid the chance 
of ignition. The rapidity with which 
this drying is effected ensures great 
saving of time and space. The dried 
material is ready for conversion into 
celluloid, for which pur{X)se it is trans- 
ferred, with the solvent, to the con- 
verting cyhnder. The heat from the 
steam-jacket surrounding the lower 
portion of this cylinder brings about 
the conversion of the pyroxyline to a 
homogeneous mass of celluloid, which 
is then forced through a discharge 
nozzle, constructed according to the 
desired form of the product, e.g. in 
bars or sheets, or directly into a mould 
of the article to be manufactured. 

(8) The use of various solvents and 
combinations of solvent materials has 
been attempted or proposed ; e.g. a 
mixture of camphor and oils in al^ut 
the following proportions, viz. ; — 

Camphor, camphor oil, 
or liquid camphor . 20 pts. by wt. 
Oil, such as castor or 
linseed, before or 
after boiling. . . 40 „ „ 

Pjrroxyline (soluble) .40 „ „ 

These will give a consistency suitable 
for covering telegraph wires, or for 
moulding or sprea^ng. For material 
with greater or leas flexibility, or 
greater or less fluidity, the proportion 
or character of the oil must be 
changed. In producing very hard or 
r^d material, it is preferable to use 
oUs which will themselves harden by 
exposure to air, as those which have 
been boUed. Camphor may also be 
used in about equal proportions with 
hydrocarbons having a boiling point at 
220° to 400° F. (104°-204° C.), or with 
alcohol or spirits of wine ; or hydro- 
carbons in equal jj^portions with 
alcohol i or oastor-ou in equal propor- 


tions with alcohol ; or a distillate of a 
mixture of camphor-oil and hydrocar- 
bons, or of camphor and bisulphide oi 
carbon in conjunction with alcohol ; 
or aldehyde, either alone or with 
alcohol. Either of these solvents may 
be employed with the other ingredients 
in about the following proportions 
to produce a semi-fluid celluloid : — 

Pyroxyline (soluble) . 27 pts. by wt. 

C^tor-oil .... 27 ,, ,, 

Camphor . . . . 6 ,, „ 

Either of the foregoing 

solvents .... 40 ,, ,, 

The consistency will depend chiefly 
on the proportions of the oil, as be- 
fore. 

(9) Parkes suggests the use of s 
solution of carbon tetrachloride and 
camphor, either alone or with gums, 
resins, oils, dyestuffs, etc. He alsc 
proposes to use carbon bichloride and 
camphor, when the solution takes 
place under the aid of heat and pres- 
sure. Camphor, too, is a good solvent 
when heated to its melting point, at 
this temperature and under pressure, 
it dissolves the nitro-cellulose as fast 
as it can be mixed with the melted 
camphor, until it forms a stiff mass. 
This mass, to which other substances 
may be added, can be rolled and 
pressed into moulds. To lower the 
melting-point, he adds oil, paraffin, 
turpentine, alcohol, benzol, ether, 
etc., whereby thinner solutions are ob- 
tained. Another powerful solvent for 
nitro-cellulose can be made by conduct- 
ing sulphurous acid gas through granu- 
lated camphor, or by dissolving cam- 
phor in sulphurous acid. A solution 
of camphor in benzol, of such quality 
that no unpleasant odour is .left when 
the compound is done, works very 
rapidly with the aid of heat and pres- 
sure. Oils, gums, resins, and dyes 
can be added according to requirements. 
Turpentineand camphor also dissolve it 
with heat and pressure very quickly. 
Kitro-ceUulose softens rapidly B 
sprinkled with alcohol, ether, or othei 
solvents of gun cotton, and then 
press^ into hot moulds. 
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Imitation Pearl. — Fish-scales i White Celluloid. — Forproducing 


are mixed with the dissolved pyroxy- 
line, and a pearly lustrous material is 
thus produced. To form a thin veneer 
of artificial pearl, 1 part of this material 
is mixed with 100 parts of pyroxyline. 
The latter is first ground with a solvent 
and oil to a doughy consistency, the 
pearly compound is then added, the 
solvent is separated, and the celluloid 
is worked up in the ordinary way. But 
when the celluloid is required in a 
semi-fluid condition, the solvent must 
be increased instead of removed, and 
a much larger proportion of the pearly 
material will be needed. The best 
lustre produced is that mode in France 
from the scales of the whiting. In 
producing a coloured celluloid, prefer- 
ence should fdways be given to dyes — 
especially aniline — rather than pig- 
ments. The brightestandmost delicate 
colours may be imi)arted. 

To Manufacture Celluloid 
so as to resemble Ivory. — 
The following plan is adopted : The 
celluloid is n^e without any colour- 
ing matter, and is kept as clean and 
white as possible; when in a dough- 
like state, it is rolled into sheets 
^ in. tliick. Meantime another 
celluloid is prepared containing car- 
bonate of strontia in the proportion of 
1 part to about 200 parts of pyroxyline, 
and this also is rolled into sheets, 
^hese sheets are placed alternately one 
ovffl* another, to produce any desired 
grain. A good plan is to lay a trans- 
parent and an opaque sheet one over 
the other, and roll them up together, 
then take the roll and twist it, pass it 
through heated rollers, and roll it down 
into a slab, for cutting knife handles or 
whatever may be required. 

In working white or light-coloured 
celluloids, or those in imitation of 
pearl or ivoiy, it is necessary that 
poroelaLi or hliite vowels should be used 
m its manufocture as far as possible, 

‘ the rollers through which it is 
iPiWTifl must be covered with platinum, 
lii^ther metals are acted upon by the 
heDuloid. A coating of platinum 
ia, thiok will be very durable. 


a white celluloid, without unduly in- 
creasing its specific gravity, the dis- 
solved pyroxylineand otheringredients 
aremixed with white starch, eitherfrom 
wheat, rice, potatoes, etc., or with 
arrowroot, htpioca, or other amylace- 
ous substance, or with wheat flour, or 
with cotton ground and bleached. 

Billiard Balls.— The process 

employed is as follows : To 100 parts 
of pyroxyline, dissolved, ground, and 
strained as usual, are added 300 to 
500 parts of the solvent — alcohol 
100 parts, naphtha 50 parts; 100 to 
150 parts of arrowroot or starch ; 50 
I to 200 parts of the best zinc-white. 
The solid matters are added to the 
plastic solution of the pyroxyline, and 
the whole is placed in a closed rolling 
or grinding apparatus, the rollers 
being heat^ by steam, and the com- 
pound is ground up t^ most of the 
solvent is driven off. The latter is 
recovered by con veyingit through pipes 
to a Liebig’s condenser. The mass 
is now about as stiff as clay, and may 
be moulded or rolled, and placed in a 
warm place fw seasoning. When well 
seasoned, the ball may be turned. 
When less specific gravity is required, 
it is best to employ as much amylaceous 
substances as possible, they being 
lighter than the zinc. Ground and 
bleached cotton fibre may be rubbed 
up with the plastic pyroxyline, in the 
proportion of 100 parts disintegrated 
cotton to 300 parts pyroxyline paste. 
When making coloured celluloid with 
amylaceous substances or cotton, the 
colours should be added at the same 
time, and groimd up with the other 
ingr^ents. 

Dental Celluloid.— The trans- 
formation of the pyroxyline is effected 
by camphor, and without the use of 
fixed oils or fusible non-solvent ^ms, 
which are required to be combmed with 
the material when ether, aloonol, etc.,^ 
are used, and which would impair the 
strength, durability, purity, -and firs^- 
ness of texture essential in. deixml 
pistes. 50 parts at least by weyll or 
cam^ffior ore added to JOO piPm of 
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soluble pyroxyline ; more camphor by the addition of mineral matter 
makes the compound more plastic, such as carbonate of lime or zinc 
The plates formed are placed in a oxide. 

drying-room heated to 150® to 180° F. Incombustible Celluloid. — 

(65® to 82° C.), the latter being the Mabille and Lerclerc, patented a pro- 
maximum, to drive off the camphor, cess for making a kind of incombust- 
A temperature above 200° F. (93° C.) ible celluloid. To a solution of 
will expand the material, and make it celluloid is added a mixture of ether 
porous and brittle. It is said tliat and alcohol containing iron salts, 
this compound is lighter and stronger A clear liquid of the consistency of 
than dental vulcanite or indiarubber ; syrup results, and if the solvents are 
its colour is the same as the natural driven off from this, an incombustible 
gum, and is uncliangeable ; it lias no non-inflammable celluloid remains, 
unpleasant taste ; it is absolutely non- It would appear from the announce- 
injurious, and never shrinks or warps ment that a chloride of iron is used, 
after setting. since it is stated that should the 

Potatoes as Cellulose. — Con- celluloid become heated the gases of 
sidered as raw material for celluloid, the chlorine components would ex- 
potatoes contain about 20 per cent, of tinguish the flames, 
starch and 80 jier cent, of water. By Incombustible Ivory Substi- 
the action of nitric acid on starch it is tute. — A compound said to be fire- 
converted into a nitro derivative, and proof, and suitable as a substitute for 
this nitro derivative is practically the ivory, is thuspiade : A solution is pre- 
same as nitro-cellulose, from which (tared of 200 parts of casein in 50 parts 
celluloid is made. Hence it is possible of ammonia and 400 of "water, or 150 
to make a celluloid from starch ; but parts of albumen in 400 of water. To 
after taking into account the price of the solution the following are added ; 
the potatoes and the cost of evaporat- quicklime, 240 parts ; acetate of alu- 
ing off the 80 per cent, of water, it mina, 150 parts ; alum, 50 parts ; sul- 
will be found that paper or cotton is phate of lime, 1200 parts ; oil, 100 
a much cheaper raw material. parts. The oil is to be mixed in the 

Colouring’ Celluloid. — Celluloid last. When dark objects are to be 
is stained during manufacture, but it made, 75 to 100 parts of tannin are 
could no doubt ^ coloured afterwards substituted for the acetate of alumina, 
■if the dye were dissolved in a fluid When the mixture has been well 
which would soften the celluloid, kneaded together and made into a 
Any aniline dye may be dissolved in smooth paste, it is passed through 
methylated spirit, and in this the rollers to form plates of the desired 
celluloid should be soaked for a short shape. These are dried and pressed 
time ; if this has not the desired effect into metallic moulds previously heated, 
add a little camphor to the spirit, or they may be reduced to a very fine 
In the latter case, do not leave the powder, which is introduced into 
celluloid in the liquid very long or it heated moulds and submitted to strong 
will become quite soft. pressure. The objects are afterwards 

H^dening and Softening Cel- dippedinto the following bath : Water, 
luloid. — There is no method of hard- 100 parts ; white glue, hpart ; pbos- 
ening celluloid after it is made ; if it is phoric acid, 10 parts. Finally, they 
required hard, then 3 to 6 per cent, of are dried, polished, and varnished whh 
resin or shellac is mixed with the shellac. 

o^nal pyroxjrline for the manufactme Artificial Ivory. — (1) Make isin-i 

*^0 soften the ceUu- glass and brandy into a paste, with 
i^ttder it flexible castor oil is powdered egg-shell, very finely ground, 
us^ Opaque oeUuloid may also be Give it any desired colour ; oil the 
mademuoh harder and more like ivoiy ; mould, into which the paste must be 
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poured warm. Leave the paste in the 
mould until dry, when its appearance 
strongly resembles ivory. 

(2) In making articles of artificial 
ivoiy, the greatest difiSculty hitherto 
has bmn tl^t in order to gain the ne- 
cessary firmness, a large percentage of 
the binding substance had to be used, 
and hence only dark coloured articles 
could be produced. Hyatt, however, 
produced a substance having a pure 
white colour. This result is arrived at 
by grinding up any suitable inert 
matter with a solution of a proper 
cement. The cement solution is|t]^n 
expressed, the residue is dried and 
ground, and the powder thus obtained 
is heated and pressed into moulds. 
The most suitable inert matter found 
is oxide of zinc, and the best cement 
is shellac, or some other similar vege- 
table sul^tance. A solution of NH, 
forms the solvent: Hyatt first dis- 
solves 8 parts shellac in 32 parts NH„ 
sp. gr. 0*995, by thorougUy mixing 
the two at a temperature of 99° F. 
(37^° 0.) for 5 hours in a rotating 
cylinder. 40 parts of oxide of zinc are 
now mixed by hand into the thin 
syrupy solution, and the mixture is 
well ground in a colour-mill. The 
NH„ having served its purpose, is now 
driven off by heat, or by exposing the 
mixture on glass plates for a leng time 
to the air. The residue consisting 
merely of dry shellac and zinc oxide, 
•is again finely powdered, and the pow- 
der thus obtained is pressed into the 
moulds with a pressure of about 
2000 lb. per sq. in., and at a tempera- 
ture of 275° to 210° F. (126° to 1374° 
0.). H the article is to be coloiired, 
the colour is added either to the solu- 
tion lust before the first grinding, or 
the ary mass before the second grind- 
ing. 


Cements and Lutes. 

(See ahso Glue ; Sealing Wax ; 

Shellac ; Etc.). 

A Cement is a natural substance, or a 
compound which will act as a strong 
adhesive between either two similar 
substances, or two substances of quite 
dissimilar character. Lutes are em- 
ployed to make tight joints without 
being adhesive. 

The success of a cement depends 
quite as much upon the manner in 
which it is used as upon the cement 
itself. It k especially necessary to 
understand the characters and proper- 
ties of the cement. Every cement 
may be assigned to one of four classes, 
according as it (1) Dries by evapora- 
tion ; (2) Coi^eals by cooling; (3) 
Hardens by oxidation ; or (4) “ ^ts ’’ 
by chemi^ changes. To the first 
class belong pastes, mucilages, alcoholic 
and other solutions of gums and resins, 
and, to a certain extent glue. To the 
second belong such cements as sealing- 
wax, turner’s cement, shellac, etc. 
The third class includes gold-size, 
drying oil, white and red le^, etc. ; 
and the fourth class covers plaster-of- 
Paris, the so-called iron cement, and 
others of that kind. 

If the best results would be attained, 
the following rules must be rigorously 
adhered to 

1. The cement must be brought into 
intimate contact with the surface to 
be united. Thus, when glue is em- 
ployed, the surface should be made so 
warm that the melted glue will not be 
chilled before it has time to efiect a 
thorough adhesion ; a drc^ of melted 
glue allowed to simply fall on a sur- 
of dry, cold wo^ and solidify 
thoe, will often fail to adhere at alj^ 
while if the same drop had bead rubbed 
in, it would have attached itself to it 
with wonderful power of .adhesion. 
The same is more eminently true In 
regard to cements that are ,uBed ^ a 
fused state, such as mistyrM of lesin, 
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shellac, and similar materials. These 
matters will not adhere to any sub* 
stance unless tjjie latter has been 
heated to nearly or quite the fusing- 
point of the cement used. This fact 
was quite familiar to those who used 
sealing-wax in the old days of seals. , 
When the seal was used rapidly, so as 
to become heated, the sealmg-wax 
stuck to it with a firmness that was 
annoying, so much so that the im- 
pression was in general destroyed, 
from the simple fact that the sealing- 
wax would rather part in its own sub- 
stance than at the point of adhesion 
to the stamp. Sealing-wax, or ordin- 
ary electric^ cement, is a very good 
agent for uniting metal to glass or 
stone, providing the masses to be 
united are made so hot as to fuse the 
cement, but if the cement be applied 
to them while they are cold, it will 
not stick at all. This fact is well 
known to the itinerant vendors of 
cement for uniting earthenware. By 
heating two pieces of delf so that they 
will fuse shellac, they are able to 
smear them with a little of this gum, 
and join them so that they will break 
at any other part rather than along 
the line of union. But although 
people constantly see the operation 
performed, and buy liberally of the j 
cement, it will be found that in nine 
oases out of ten the cement proves 
worthless in the hands of the pur- 
chasers, simply because they do not 
know how to use it. They are afraid 
to heat a delicate glass or porcelain 
vessel to a sufQcient degree, and they 
are apt to use too much of the mate- 
rial, and the result is a failure. 

The great obstacles to the absolute 
contact of any two surfaces are air 
and dirt. The former is universally 
present, &e latter is due to accident 
or carelessness. All surfaces are 
covered with a thin adhering layer of 
air, which is dififtoult to remove, and 
wMch, althou^ it may at first sight 
seem improbable, bears- to the outer 
Bur&oe of most bodies a relation dif- 
ferent from that maintMued I 7 the 
air a few lines away, and until this 


layer or film of air has been removed, 
it prevents the absolute contact of any 
other substance. The reality of the 
existence of this adhering layer is well 
known to all who are familiar with 
electrotype manipulation, and it is 
also seen in the case of highly polish^ 
metals, which may be immersed in 
water without beaming wet. Thus 
the surface of a needle retains this 
film of air BO strongly, that it will 
float on the sur&ce of water rather 
than give it up. 

Unless this adhering layer of air is 
displaced, it will be impossible for any 
cement to adhere to the surface to 
which it is applied, simply because it 
cannot come into contact with it. 

The most efficient agents in dis- 
placing this air are heat and pressure. 
Metals warmed to a point a little 
above 200 ° F. (93J° C.), become in- 
stantly and completely wet when im- 
mersed in water. Hence for cements 
that are used in a fused condition, 
heat is the most efficient means of 
bringing them into contact with the 
surfaces to which they are to be 
iq}plied. 

When it is intended to unite two 
pieces of earthenware or glass together, 
or a piece of glass or other substance 
to metal, by means of a cement that 
is to be used in a fused state, the sur- 
fiu^es that are to be united should 
always be made so hot that the cement 
will become perfectly liquid when 
brought into contact with them. 

In the case of glue, the adhesion is 
best attained by pressure and friction, 
combined with moderate warmih. Ih 
large establishments, wh«re good glue 
joints are an importwt item, a spedal 
room, carefully warmed, is set aside 
for this operation. 

2. A very important point is that 
as little cement as possible f^ould be 
used. When the united surfKes aie 
separated by a large mass of cement, 
evezything depwds upon ihe stnngtli 
of the cement itself, and not upon its 
adhesion to the surfeuw whiw it Is 
used to join ; and, in geneml, cements 
I are comparatively bdttle* At flfst 
■ ^ ^ 
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sight one would suppose that the more 
cement is used, the stronger will be 
the joint, and this is an error into 
which most inexperienced persons fall. 
Two pieces of earthenware, joined to- 
gether by a layer of shellac as thin as 
possible, will adhere together and will 
be as strong at the junction as at any 
other part, while the same pieces 
united by means of a thick layer of 
the same cement, would fall apart on 
receiving the slightest jar. The rule 
which Erects us to use as little ce- 
ment as possible, admits of no excep- j 
tions, and as a general thing the only | 
way to obtain thin layers of cements i 
that are to be used in a fused state, is 
to heat thoroughly the pieces tliat are 
to be united, press them forcibly to- 
gether, and keep them under pressure 
by means of weights, screws, or cords 
until the cement has hardened. 

3. The third point is the necessity 
for cleanliness, both in the preparation 
and in the application of the cements. 

It may be s^ely laid down as a posi- 
tive rule that every extraneous sub- 
stance that is mixed with the material 
of a cement is an injury to it. Olue 
prepared in a greasy pot cannot be 
expected to make a strong joint, and 
the presence of dust and ^hrt tends to 
weaken all cements. So, too, in the 
application of cements. If it be 
attempted to glue together two sur- 
jbeesof wood that are covered with 
dirt, the substances that are to be 
'united are not wood to wood, but dirt 
to dirt, and the joint, instead of 
poseesmng the strength of wood, 
united by means of good glue, will 
have simply the strength of dirt. 
Moreover, it must be remembered 
that the different cements do not 
adhere with equal force to substances 
of different l^ds. Thus, glue ad- 
heres powerfully to wood and paper, 
but not at all to metal or glass. 
^eUac, if- properly applied, adheres 
readUy to earthenware, glass, and 
mtttfO, but not to some other sub- | 
' If, then, glue be applied to 
If j^reaty ‘ surface, it “will not stick. 
Heoee the necessity for great cleanli- I 


ness. All surfaces should be kept as 
clean as possible, or, if they should 
get accidentally soiled, they should be 
carefully cleaned, 'fhe mere rubbing 
of two wooden surfaces with a dirty 
hand will weaken the subsequent glue 
joint by at least 10 per cent. 

The most common case in which this 
rule is violated by the inexperienced is 
in mending articles which have been 
formerly glued, and have been again 
broken at the old place. Such articles 
when first mended, frequently last for 
a long time, but when a second attempt 
is made to glue the pieces together, the 
joint seems almost to fall to pieces of 
itself. Here it is attempted to glue 
together, not two pieces of wood, but 
two pieces of old glue, and the result 
is failure. Soak off all the old glue 
(do not cut or scrape it, or the pieces 
will no longer fit accurately together), 
wash the surfaces with a sponge dipped 
in boiling water, and when they are 
dry and warm, glue them together in 
the usual manner, and you will be 
surprised at the strength of the joint. 

4. See that the opjposing surfaces 
make a close, neat jomt, ^fore you 
attempt to cement them. Two pieces 
of woM that are to be glued together 
should be planed up so true that they 
are in contact at every point, and 
where an article has been ^oken, the 
surfaces to be joined should be pre- 
served from being broken or battered. 

is particulwly the case when 
articles of glass or earthenware are 
accidentally broken, and it is not con- 
venient to mend them at the instant. 
They should bo carefully wrapped up 
in separate pieces of paper, and^laid 
away where they will not be soiled!^ and 
where the edges will not be chipped. 
Tbe joint will be greatly disfigmred, 
and considerably we^ened if the edges 
are chipped and broken by ^earelesB 
handling, or by being needtoly and 
frequently fittra together. Keep the 
peces from contact with qpoh other 
and with fmreign snbstaneet until you 
ore ready to join them, and Ahe joint 
will thra be not only Strong, but 
almost invisible. 
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5. Plenty of time should be allowed 
for the cement to dry or harden, and 
this is particularly the case with oil 
cements, such as copal varnish, boiled 
oil, white lead, etc. These cements are 
said to (iry, but they do not dry by 
evaporation. Instead of losing any- 
thing, they actually gain in weight by 
absorbing oxygen from the air, and this 
process of oxidation is a very slow one, 
except as regards the very thin layer ^ 
that is in immediate contact with the { 
air. Thus when two surfaces, each J 
in. across, are joined by means of a | 
layer of wliite lead placed between i 
them, 6 months may elapse before the I 
cement in the middle of the joint has | 
become liard. In such cases, a few 
days or weeks are of no account ; at j 
the end of a month, the joint will be 
weak and easily separated, while at the 
end of 2 or 3 years it may be so firm 
that the material will part anywhere 
else than at the joint. Hence, where 
the article is to be used immediately, 
the only safe cements are those which 
are liquefied by heat and which become { 
hard when cold. A joint made with j 
marine glue is firm an hour after it has i 
been m^e. Next, in rapidity of har- 
dening, to cements that are liquefied 
by heat, are those which consist of 
substances dissolved in wateroralcohol. 
A glue joint sets firmly in 24 hours ; 
a joint made with shellac varnish 
becomes dry in 2 .or 3 days. Oil 
cements (boiled oil, white lead, red 
lead, etc.), take montlis. 

6. "Where neatness as well as strength 
is an object, it will often be advisable 
to use a cement of a colour as nearly 
like that of the materials to be united 
as possible. Thus a white porcelain 
cup, mended with black cement, would 
show some very ugly lines. If, how- 
ever, a white cement be used, the lines 
of fnu;ture will be invisible. The same 
rule applies to other articles, and it is 
always easy to colour a cement to any 
desi^ tint. (Phin.) 

Acid-proof.— ^1) A solution of 
indiarubber in twice its weight of raw 
linseed-oil, heated, and mixed with an 
equal weight of pipe clay, yields a 


I plastic mass which will long renudn 
I soft under cover, and never completely 
' hardens, so that it may be eai^y re- 
moved at pleasure. It resists most 
acids, and b^rs the heat at which sul- 
phuric acid boils. This cement is not 
at all attacked by hydrochloric, and 
but very little by nitric acid. "When 
heated it softens but very little. It 
does not easily dry upon the surface. 
If this cement is mixed with 4 of its 
weight of litharge, or minium, it 
dries up in the course of time, and 
becomes hard. This is known as 
“Benicke’s Cement." (2) Melted 
indiarubber alone answers well for 
securing j oints against chlorine and some 
acid vapours. (3) A mixture of China- 
clay and boiled linseed-oil, in the pro- 
portions needed to produce the right 
consistence. (4) Quicklime and lins^- 
oil, mixed stiffly together, form a hard 
cement, resisting l^th heat and acids. 
(5) A stiffly mixed paste of pipeclay 
and coal tar. A cement which, ac- 
cording to Dr. Wagner, is proof against 
even lulling acids, may be made by 
a composition of indiarubber, tallow, - 
lime, and red lead. The indiarubbei 
must first be melted by a gentle heat, 
and then 6 to 8 per cent, by weight of 
tallow is added to the mixture while 
it is kept well stirred ; next dry slaked 
lime is applied, until the fluid mass 
assumes a consistence similar to that of 
soft p^te ; lastly, 20 per cent, of red 
lead is added, in order to make it 
harden and dry. (7) A concentrated 
solution of silicate of soda, formed into 
a paste with powdered glass. 'Hus 
simple mixture will sometimes be found 
invaluable in the operations of thi 
laboratory where a luting is requirec 
to resist the action of acid fumes. (8 
1 part rosin, 1 sulphur, 2 brickdust 
the whole is melted aft^ careful Tni> 
ing. This lute is proof against thi 
attacks of nitric and hydro(^orio 
vapours. (9) A luting which will resist 
add vapours and chlorine, even AtU 
high temperature, and is thusapplio^ible 
to chlorine and hydrochloric appuatus, 
maybe prepared Dy i:>uJEing three parts 
i by weight of fine dry eby wi^ oo« 
Q 2 
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part by weight of the residue from 
the distillation of glycerine. This mix- 
ture does not lose its plastic properties 
even at a high temperature, but is not 
suited for use where it might be ex- 
posed to atmoapheric changes, since 
the glycerine which it contains absorbs 
moisture. Hence it should be pre- 
pared immediately before use. 

Alabaster. — Cements for uniting 
pieces of alabaster, marble, Derbyshire 
spar, and other kinds of white stone, 
are in frequent demand. The follow- 
ing recipes give satisfactory results. 
Those containing resin must be applied 
hot, and the pieces to be joined must 
also be heated up to the melting-point 
of resin. (1) Plaster-of-Uans made to 
a cream with water, ^ts in a few 
nunutes, but it does not become per- 
fectly h^ for several days, or until it 
is thoroughly dry. (2) Yellow resin, 
2 parts ; melt and stir in one part of 
plaster-of-Paris, which has been thor- 
oughly dried and heated. (3) Yellow 
resin, beeswax and plastw-of-Paris, 
equal parts. (4) Resin, 8 jparts ; wax, 
1 : mdt and stir in 4 of plaster-of- 
Paris. 

Algerian. —This lute is composed 
of 2 parts wood ashes, 8 lime, 1 sand, 
mixea, passed through a sieve, 
moistcmed with water and oil, and 
beaten up with a wooden mallet till 
the oomjraund has acquired the right 
consistenoe. 

Almond Paste. -^1) Ground al- 
mond cake, from which the oil baa 
been expressed, is mixed up with an 
equal weight of whiting, and made into 
a stiff paste with water. It soon 
becomes veiy hard and tough. It is 
much employed for luting stills, re- 
torts, etc., when the heat does not 
exceM about 820° P. (160° C.) ; it is 
capable of resisting the fumes of vola- 
tile mb, s[drite, weak adds, etc., for 
wme time. (2) Ground almond cake 
as (1), or Uns^ cake, is added to 
starch paste and gum-water. 

,Am| >er.— (1) 2 surfaces of amber 
, may be united smearing them with 
boiled; linseed - oil, pressing them 
iftroo^ together, and heati^ them 


over a clear charcoal fire. To keep the 
parts in firm contact, it may be well 
to tie them with the soft iron wire, 
known as binding wire. (2) A solution 
of hard copal in pure ether, of the con- 
sistency of castor oil, is suggested by 
Ph. Rust for cementing amber. The 
carefully cleaned surfaces of fracture, 
coated with the solution, should be 
pressed together, and retained in con- 
tact by means of a string wound 
around the object, or in some other 
suitable way. The operation should 

performed as rapi^y as possible, 
since the evaporation of the ether im- 
pairs the adhesiveness of the cement ; 

BO that ail arrangements for compress- 
ing the object should be made before 
laying on the cement. A few days are 
required for the complete hardening 
of it. In repairing tubes, as for pipes, 
any of the solution happening to pass 
into the interior should be carefully 
removed at once vrith a slender f eatiier. 
(3) The 'Canadian Phsumaceutioal > 
Journal’ states that amber may be 
omnented by moistening the suriaoes 
witii solution of potash, and pressing 
them together. 

American. — 5 parts india-rubber, 

3 parts chloroform, 1 part mastic. 
Is used for cementing glass to any htud 
surface, or for similar purposes. 

Aqaarium.—This term has been 
appli^ to various waterproof cements 
which have been used for joining the 
sides, ends, etc., of tanks for lading 
water for various purposes. The fol- 
lowing are some of the best. j(l) Take 
of finSy powdered litharge, fine, white, 
dry sand, and plaster-of-Paris, each 3 
par^, by measure ; finely pulverized 
resin, 1 part. Mix. thosoughly and 
make into a paste wit|i boiledlinseed- 
oil to which dryer hM been added* 
Beat the mixture well, andletitstuA, 

4 or 5 hours before uriug it. iiter it 
has stood for 15 hours, howem, i|' '' 
loses its strength. When is«li onsAii*' 
of good materials, this qin^ , 
unite glass and hxm 

glass will often spht ii^ m own sub- 
stance, rather tom the 

oemeot. Gkst , .imented into its 
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frame with this cement is good for 
either salt or fresh water. It has 
l)een used at the Zoological Gardens, 
London, with great suocen. It might 
be useful for stopping leaks in roofs 
and other situations. (2) A highly 
recommended cement is miwie by melt- 
ing together, in an iron pan, 2 parts 
common pitch and 1 part gutta-percha, 
and stirring them well together until 
thoroughly incorporated, and then 
pouring the liquid into cold water. 
When cold, it is black, solid, and elas- 
tic ; but it softens with heat, and may 
be used as a soft paste, or in the liquid 
state, as is most suitable. It does not 
harden and crack, and answers an ex- 
cellent purpose in cementing metal, 
glass, porcelain, ivory, etc. It may 
be used instead of putty for glazing 
windows. (3) Red lead, 3 parts ; li- 
tharge, 1 pe^; made into a paste or 
putty with raw linseed-oil. (4) A 
cement which gradually hardens to a 
strong consistence may be made by 
mixing 20 parts of clean river sand, 2 
of lith^e, and 1 of quicklime, into a 
thin putty with Unseed-oil. When 
this cement is applied to mend broken 
pieces of stone, as steps of stairs, it 
acquires, after some time, a stony 
hai^ess, and unites the parts with 
great firmness. (6) It is said that a 
cement of ^rwt ^hesiveness may be 
made by mixing 6 parts of powdered 
graphite with three of slak^ lime, 8 
of sulphate of baryta, and 7 of linse^- 
oil varnish. The mixture must be 
stirred to uniform consistonoy. (6) 
^ lb. best white lead, ground in oil ; 
Jib. red-lead, dry ; Jib, litharge, dry ; 
the two last kneaded into the first. 
You have now 1 J lb. of the best putty 
for resisting water. It will soon be- 
oome hard and continue so. The glass 
should be bedded in it, and when 
neatly finished, put away fora fort- 
night ; then vamsh with shellac, dis- 
solved in methylated spirits— say IJ 
OB. to half a put into a bottle 
and shaken, will be ready in an hour. 
It may be coloured, if need be, with a 
little vermilion. One coat, wherever 
there is any^ putty or metal ea^xwed, 
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will be sufficient, and will dry in a few 
minutes. Your tank will never leak 
after this if the frame and glass are 
strong. (7) Mix boiled linseed-oil, 
litharge, red and white lead together, 
using white lead in the largest propor- 
tion, spread on fiannel, and place on 
the joints. (8) A solution of 8 oz. 
glue to 1 oz. of Venice turpentine ; 
boil together, agitating all the time, 
until the mixture becomes as complete 
as possible ; the joints to be cemented 
to be kept together for 48 hours if re- 
quired. (9) Take J gill of gold size, 

2 gills of r^-lead, 1 J gill of Utharge, 
and sufficient silver sand to make it a 
thick paste for use. This mixture 
sets in about two days. (10) Stock- 
holm tar and red-lead dries quickly 
and hard, after having been mixed to 
the consistency of butter. Good for 
almost anything except where great 
heat is us^. (11) Zinc white 2 peurts, 
copal varnish 1 ^rt. (12) Common 
resin 8 parts, calcined plasW 1 part. 
Melt and incorporate. Add boUed oil 
1 part. Apply warm. (18) An excel- 
lent cement for glass recommended in 
a German scientmc journal is composed 
of 5 kilo, of hydraulic lime, 0*3 kilo, 
of tar, 0*8 kilo, of resin, 1 kilo, of 
horn water (the decoction resulting 
from boiling horn in water and decant- 
ing the latter). The materials are 
mixed and boiled, and after cooling, ^ 
the putty is ready for use. This may * 
be used for cementing the cracks in 
reservoirs or other vesi^ for holding 
water, and is said to be equally good 
for glass, wood, and metal. 

Architectural. — Arohiteoturel 
cement is a kind of papier-machd and 
is used for making entire models, busts, 
ornaments, etc., rather than for unit- 
ing the pads of any article. It is veiy 
light, a^ takes a good polish, but is 
easily affected by moisture. (l)Beduce 
paper to a smooth pulp by baling: it 
m water, and work it ovm*. Squesn' 
this paste diy, and add an equal bulk 
of wmting. Then mix toe whole into 
a paste of the required ounsistenoe, 
with good Buse or solutiim of ghie. (2) 
Same as (1), but with plaster-of-Bidi 
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instead of whiting. (3) Strong rice* 
water size is mixed with paper which 
has been pulped in boiling water ; 
whiting is then added, in sufBcient 
quantity to produce the desired con- 
sistence. 

Armenian or Diamond.— (1) 
The jewellers of Turkey, who are 
mostly Armenians, have a singular 
meth^ of ornamenting watch cases, 
etc., with diamonds and other precious 
stones, by simply gluing or cementing 
them on. The stone is set in gold or 
silver, and the lower part of the metal 
made flat, or to correspond with that . 
part to which it is to be fixed. It is 
then warmed gently and the glue ap- 
plied, which is so very strong that the 
pfu^ts thus cemented never separate. 
For this glue, which will firmly unite 
bits of glass and even polished steel, 
and which may, of course, be applied 
to a vast variety of useful purposes, a 
lai|;e number of formulae have been 
published. The following is the origi- 
nal recipe ; Dissolve 5 or 6 bits of gum 
mastic, each the size of a lai^e pea, in 
as much alcohol as will suffice to render 
them liquid ; in another vessel dissolve 
as much isinglass, previously a little 
softened in water (thou^ none of the 
water must be us^), in good brandy 
or rum, as will make a 2-oz. phial of 
very strong glue, adding 2 small bits 
of galbanum or ammoniacum, which 
mu^ be rubbed or ground until they 
are dissolved. Then mix the whole 
with a sufficient heat, keep the glue 
m a phkd closely stoppered, and when 
it is to be used, set the phial in boiling 
water. To avoid the cracking of the 
phial tw exposure to such sudden heat, 
use a tj^, green, glass phial, and hold 
it in the steam for a few seconds before 
immersing it in the hot water. (2) 
Dr. Ure’s. — Isinglass, 1 oz. ; distilled 
water, 6 oz. ; boil to 8 oz., and add 
rectified spirit, 1| oz. ; Itoil for a 
minute or two, strain and add wHile 
hot, first, a inilky emulsion of ammo- 
niac, ^ oz., and then tincture of mastic, 

dr.* (3) — Soek | oz. of 

ttfijgifaiis in 4 oz. water, for 24 hours ; 
fesQqpomte in a water bath to 2 oz., add I 


2 oz. rectified spirit (alcohol 85 per 
cent.), and strain through linen. 1^ 
this solution while warm with a solu- 
tion of best gum mastic in 2 oz. alcohol ; 
add 1 dr. powdered gum ammoniac, 
and triturate together until perfectly 
incorporated, avoiding loss of the alco- 
hol by evaporation as much as possible. 
(4) Isinglass dissolved in alcohol (by 
first soaking in water), 3 oz. ; bottoms 
of mastic varnish (thick but clear), 1^ 
oz. ; mix well. (6) Fish isinglass 
diasolved in dilute spirits of wine. 
Simmer gently in a little, with the 
stopper loosely in it, about one hour. 
When cold it will be a stiff, almost 
hard jelly. When required for use it 
is heated by standing the bottle in hot 
water. When it gets too stiff spirit 
can be added to bring it to the right 
consistency again. 

Bottle. — (1) In the better class of 
preparations, good sealing-wax is used 
when the object is merely to ornament 
the cork. Vhiere it is desired to close 
the pores of cork hermetically a softer 
and more tenacious cement should be 
used : Ckemioal or Qlycerim ape good. 
The following are well-tried recipes 
for bottle cement or bottle wax. (2) 
Shellac, 2 lb. ; resin, 4 lb. ; Venice 
turpentine, lb. ; red lead, 1^ lb. 
Fuse the shellac and resin cautiously 
in a copper pan over the fire ; when 
melted, add the turpentine, and lastly 
the red lead, which should be dry and 
warm. Pour into moulds, or make it 
into sticks by rolling on a marble slab. 
Care must be taken to have the red 
lead equally diffused through the 
melted mass by constant stirring, as 
owing to its great specific gravity it'is 
apt to sink to the Iwttom. (3) Resin 
and beeswax, equal parts ; melt tp- 
get^«r, and add sufficient Venetian 
red to give a good colour, and enough 
neat’s-^t ou to prevent its, bemg 
brittle when cold. (4) Sealing-wax, 
1 lb. ; resin, 1 lb, ; beeswax, e oz. ; 
melt together. Bottles may sealed 
dipping the corks in melted 
mixture. If it ifi'oths, add « veiy 
I small piece of tallow, and ktir. (IQ 
I Bazin, 16 parts ; tallow,, 4 ; beeswax, 
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2 ; melt, and colour with red ochre i Inrimstone is an objection, a little 

or ivory black. (6) Black pitch, 6 lb. ; I graphite may be mixed with it. 

ivory black and whiting, each 1 lb. | Brushxnaker’s. — Take 5 lb. of 

Melt the pitch and add the other in- resin, break it small and melt in a 
gredients hotanddry. ( 1 ) 1 p^. Add 1 quart of resin oil or 

Indiarubber is melW either with or \ spirit, and stir until it is a thick 

without about 16 per cent, of either | gummy consi8ten(y. Run into moulds, 

beeswax or tallow ; quicklime in fine Itisu^forsecuring bristles in wooden 
powder is gradually added, and the ! stocks, also in binding bristles, 
heat continued until change of odour | Buckland’s. — White sugar, 1 oz. ; 

shows that combination has taken i starch, 3 oz. ; gum arabic, 4 oz. 
place, and until a i)roper consistence j These should all be separately reduced 
is obtained. Used as a waterproof , to a very fine powder, and then rubbed 
and air-tight covering for corks, bungs, well together in a dry mortar ; then 
etc. (8) Copal varnish made thick little by little add cold water until 
with zinc white, red lead, ivory black the mass is of the thickness of melted 
or any other colour, and applied like a glue ; put in a wide-mouthed bottle, 
paint. (9) A paste composed of a and cork closely. The dry powder 
commercial silicate of soda and pul- itself, thoroughly ground and mixed, 
verised kaolin, with or without chalk, may be kept for any length of time in 
is applied to the corks, and left to dry. a wide-mouthed bottle, and when 

(10) 1 lb. rosin, J lb. tallow or suet, wanted a little may be mixed with 
melted together, and sufficient colour- water with a stiff brush. It answers 
ing matter stiired in. (11) 6 lb. ordinarily for all the purposes for 
rosin, 1 lb. beeswax. (12) To 1 lb. of which mucilage is used, and as a ce- 

(11) add 3 oz. finely powdered dry ment for labels it is specially good, as 

whiting, 4 oz. powdered burnt ochre it does not become brittle and crack off. 
(or sufficient red bole to produce the Canada Balsam. — (1) Tliis ma- 
desired red tint). (13) To 1 lb, of terial forms a very useful cement for 
(10) or (11) add sufficient ivory black many purposes. It is the only cement 
to produce a black colour. (12) The employed by opticians for uniting the 
balsam of Tolu, which has been used lenses of achromatic objectives. For 
for preparing the syrup, has hitherto j this purpose, it must be pure and 
been utilised only in making a varnish j colourless. It is easily bleached by 
for pills, and it therefore accumulates | exposure to sunlight. If too thick, it 
in course of time to a considerable ! may be tliinned with benzole. In 
extent. A composition useful as cementing the two parts of an achro- 
bottling wax may be prepared by matic lens together, the surfaces 
stirring into the melted balsam one- should be thoroughly cleaned, and the 
tenth its weight of levigated bole. It glasses, havingbeen previously warmed, 
sets quickly, with a fine glossy sur- should be laid on some surf^ which 
&ce, and is less brittle than the wax will not scratch them. By means of 
generally employed. A mixture of a rod of glass or metal, place a drop 
residual balsam, amber resin, of each of balsam on the centre of one lens, 
four parts ; Venice turpentine, ver- and then gently lower the other down 
milion, of each 1 part ; melted to- upon it. Now apply a slight pressure, 
gether and well stirr^, forms sealing- and the dark disc in the centre, in- 
wax of very fair quality. dicative of optical contact, will rapidly 

Brimstone. — Roll sulphur is fre- increase in size, until at last the bal- 
quently used alone as a cement for sam reaches the margin and hra^ to 
^tening iron bars in holes drilled in ooze out at the edges, if the balsam 
stone. The addition of brickdust, be in excess, as it ought to be. By 
sand or resin, lessens its liability to means of a piece of soft string, if the* 
crack. When the yellow colour of lenses are laige, or a spring ol4>i 
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they be small, the lenses should be 
held firmly tc^ether ^d exposed to 
a gentle heat in an oven that is cool- 
ing, or before a fire until the balsam 
at the edges has become hard and dry. 
The string or clip may then be 
loosened, and all external traces of 
* balsam removed, first by scraping, and 
afterwards with a little benzole or 
ether. The above directions, modified 
to suit circumstances, apply to the 
cementing of glasses for transparencies 
or opal pictures ; also to the varnish- 
ing of magic-lantern -slides, and the 
protection of any transparent surfaces 
^m the air. (2) Canada balsam 
forms a very efficient and easily ap- j 
plied cement for the construction of i 
small tanks used by microscopists for | 
^keeping minute pluits and animAlti 
alive in water. 

Oap.-~Oap cements are so called 
because they are used for fixing brass 
caps, stmxiocks, etc., on glass appar- 
atus. There are two kinds of cement 
in use for this purpose ; one consists 
of resin and other matters, and is fusi- 
ble by heat, so that it is eakly applied, 
takes very httle time to harden, and, 
if the glau should get broken, or if 
the brass work requires to be changed, 
it is veiy easy to separate the parts by 
the action of heat. When properly 
applied, this cement is perfectly air- 
tight, and is very strong. The only 
objection to it is that it is easily 
softened ty heat, and therefore can- 
not be usM for apparatus to which 
h4bt is to be i^pli^. For air-pumps 
and othei’ pneumatic apparatus, and 
similar purposes, it answers perfectly. ^ 
The othiar cement consiste of white or | 
red lead ground in boiled oil, and 
apjfiied either to the naked suifaces, 
or by nneading it on a cloth, which is 
then piaoed between the smfaces to 
be united. The advantage of this 
kind of cement is that it will stand 
any heat below 300° F. (149° C.), and 
that it is steam and air-tight. Ihe j 
objections are that it takes a long time 
, .to diy, and that when it has been used 
; peces of apparatus, it is al- 

^^^s^impOBsilde to separate the parts 


without breaking the glass. This may 
occasionally be effected, however, 
either by heating the joint very 
strongly, or by soaking in solution 
of caustic potash or soda. 

(1) Farcday't^ or Electrical. Resin, 

5 oz. ; beeswax, 1 oz. ; red ochre or 
Venetian red in powder, 1 oz. Dry 
the earth thoroughly on a stbve at a 
temperature above 212° F. (100° C.). 
Melt the wax and resin together, and 
stir in the powder by degrees. Stir 
until cold, lest the earthy matter settle 
to the bottom. Used for fastening 
brass work to glass tubes, flasks, etc. 
Faraday’s directions for fastening caps 
to the ends of tubes or retorts are as 
follows : One is to be selected of 

such size as to admit the tube and al- 
I low a space for cement about the thick- 
j ness of a card or a little more, but the 
cap should never be so small as itself 
to gripe the glass, or any larger than is 
necessary to allow room for cement to 
surround theglass. The cement should 
be heated to fluidity on the sand-bath 
but not to a greater degree ; the cap 
should be wjumed over a candle or 
h^mp until it is hot enough to melt 
cement, and then that part of its 
interior which is intended to come 
against the glass, viz. the side of the 
cylinder, should be covered with the hot 
cement, applied by a piece of stick. 
The cap being then laid on its side by 
the sand-bath to keep it from cooling, 
the end of the tube or retort is next 
to be warm^, and a coat of cement 
applied on the exterior, ovot every 
part which is to come into juxtaposi- 
tion with the cap, but the other parts 
are not to be unnecessarily soiled ; so- 
much cement is to be left adheri^ to 
the glass, that mth what there is in 
the pap, there may be an excess above 
the quantity that can be retained be- 
tween the glass and metal when the 
two are fitted together. When' the 
cap, glass, and cement are all so warm 
that the latter is fluid or very s^, the 
cap is to be placed upon 
tl^t into its right potttion, receiving 
a littie rotary motion, at the sefise time 
to distribute the cement equa]]^ over 
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all parts, and is afterwards to be set (6) Equal weights red lead and white 
aside to cool. When this is well per- lead ; p^erable to white lead alone, 
formed, the retort neck or tube should and may be depended on for any tom- 
pass iJong until it is stopped by the perature up to 212° F. (100° C.). (7) 
inside of the shoulder; no cement A good cement for connecting the paits 
should soil its interior or project within of electrical or chemical apparatus may 
the cap, but it should nil every part be made by mixing 6 lb. resin, 1 lb. 
between the glass and the cap to i^e wax, 1 lb. red ochre, and 2 oz. plast^- 
a firm, tight junction, and project in of-Paris, and melting the whole with 
a ling from the edge of the cap over moderate heat. (8) 7 lb. black resin, 
the exterior of the glass. The super- 1 lb. red ochre. ^ lb. plaBter-of-Paris, 
abundance is easily removed by a knife, well dried, and added while warm ; 
and the annular surface l^t made heat the mass to a little above 212° F. 
smooth and tight by a hot wire passed (100° C.) and agitate it toother, till 
rapidly over it. If a piece of cement, all frothing ceases and the Uquid runs 
pushed on by the edge of the glass, smooth ; the vessel is then removed 
project in the insideof the cap, it should from the fire, and the contents are 
when nearly cold, be cut ofi'by a knife stirred till sufficiently cool for use. 
and removed, so that no loose frag- (9) 4 oz. Unseed-oil added to theingre- 
ment may remain' in the retort or dients of (8). (10) Soulan'a. Itbke 
tube.*’ the following solution : Purified resin, 

(2) VarUy'B. Take whiting, diy it 7 dr. ; ether, 10 dr. ; collodion, 16 dr. 
thorougldy at a red heat, and reduce Sufficient aniline r^. Dissolve the 
it to veiy fine powder. Melt together resin in the ether, mix it with tiie 
16 parts of black resin, and 1 of bees- collodion, and colour to taste. AU 
wax, and stir into the melted mass that is necessary to apply the mixture 
16 parts of the dry and warm whit- is to dip the cork and the top of the 
ing, which should not be so hot as to bottle in it, turning it for an instant 
affect the resin. {Z) Singer' aElmtrical. in the hand while the compontion 
Resin, 20 parts ; b^wax, 4 ; red ochre, dries. The result is a semi-transparent 
4 ; plaster-of-Paris, 1. Dry the pow- varnish of pleasing appeuanoe, espe- 
ders thoroughly, and add them while cially if the cork of the bottle is pre- 
warm to the melted resin and wax. viously sealed on top with sealing-wax. 
(4) A cheaper cement, for Uning voltaic See aUo Glass to Metal. 
troughs, is made of 6 lb. resin, 1 lb. Casein. — Casein or cheese has long 

red ochre, ^ lb. plaster-of-Paris, and been used for forming cements, either 
I lb. lins^-oil. The ochre and in combination with quicklime, borax, 
plaster should be thoroughly dried and or, more recently, with siUoate of soda, 
heated, and added to the other ingre- The most important point that requires 
dients in their melted state. (5) Tem- attention, in order to secure success, is 
pemtures from 212° to 300° F. For the b'^ing of the casein from all oily 
oemwtihg glass tubes, necks of bal- matter, ^erefore, when curd is pre- 
loons, etc., into metal mountings, where pu^ from milk, use only the most 
the apparatus is to be exposed to heat, carefully skimmed milk, quite free 
a mixture of equal parts ol red and from a:eam. When cheese is iised, 
white lead is prefertmle to white lead select the poorest, and wash it care- 
alone. If possible, the surface of the fully. (1) Sl^-milk cheete, out hi 
glass should be roughened, and a little slices, and boued in water. WaMi it 
tow wrapped round the part where the in cold water, and knead it in wsnn 
cement IS to be applied. This cement water several times. Place it wann 
takessome time toaoquireits full degree on a levigating stone, and knead it with 
of hardness. In a week it will stand quioklune. It will join nuohle, stone, 
boilingwater ; in amonth it willresist or earthenware, so that the joining is 
steam at300° F.(149 ® 0.). scarcely to be discovered, (3> Casstn, 
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dissolved in soluble silicate of soda or f work goes on, which entails trouble and 


potash, makes a very strong cement 
for glass or porcelain. Take casein, 
free from fat, and wash until no longer 
acid, and silicate of soda solution 
(waterglass) of each as much as may be 
needed. KU a bottle to J of its height 
with damp casein ; then fill the fi^k 
with silicate of so^ (watei^las8)i and 
shake frequently until the casein is 
dissolved. (3) Take the curd of skim 
milk (carefully freed from cream or oil), 
wash it thoroughly, and dissolve it to 
saturation in cold concentrated solution 
of borax. ■ This mucilage keeps well, 
and, as r^rds adhesive power, far 
surpasses the mucilage of gum arabic. 
It forms a valuable preparation for the 
laboratory, as when spread on strips of 
Ifiadder it may be us^ to stop cracks 
in glass vessels, and will resist con- 
siderable heat. (4) Add ^ pint of vine- 
gar to ^ pint skimmed muk ; when the 
curd has settled, pour off the liquid, 
and wash the curd until free from acid. 
Add the whites of 5 eggs and beat 
thoroughly ; mix with sufilcient finely 
powdex^ quicklime to form a paste. 
This is an excellent cement for mend- 
ing glass and earthenware. It resists 
water and a moderate degree of heat. 
(6) The chief cement used in the island 
of Sumatra is made from the curd of 
bufblo milk, prepared in the following 
way. The nulk is left to stand till all 
the butter has collected at the top. 
The latter is then removed and the 
thick sour mass left is termed the 
curd. This is squeezed into cakes and 
left to dry, by which it becomes as 
luwd as fiint. For use, some is scraped 
off, mixed with quicklime, and 
moistened with nulk. It holds ex- 
ceedingly well, even in a hot damp 
climate, and is admirably adapted for 
mending porcelain vessels. (6) In the 
German cantons of Switzerland, a com- 
pound of cheese and slaked lime is 
used, under the name of kdadeim, for 
layixig floors,’ puttying joiners’ work, 
makii^ bloclu for hand-printing cotton 
and tapestry goods, and other like pur- 
The matei^ sets so rapidly, 
it is necessary to mix it as the 


necessitates a certain knack in its use. 

A Swiss chemist, Brunnschweiler, of 
St. Qfdl, has invented a preparation of 
lime and skim-milk, to which he gives 
the name of Kiisdeim-pul.ver, whereby 
these inconveniences are avoided. It 
is a very fine, dry powder, which keeps 
well, and for use only requires mixing 
with water, when it displays all the 
properties of ordinary quicklime. It 
sets quickly, and hardens with age. 
Professor Gintl, of Vienna, reports 
most favouiably of the preparation. 
(7) By heating milk with a little tar- 
taric acid, the casein is coagulated. 
This casein Is then treated with a solu- 
tion containing six parts of borax, to 
one hundred parts of water and warmed. 

I It speedily dissolves and forms a very 
tenacious, durable, and inexpensive 
adhesive medium. 

Celluloid. — A cement for uniting 
celluloid can be mMe by dissolving 
together 1 part of shellac, 1 part 
spirits of camphor and 3 to 4 parts 
of 90 per cent, alcohol, all parts by 
we^hts. 

C]iemical.-~(1) Melt yellow bees- 
wax with its weight of turpentine, and 
colour with finely powdered Venetian 
red. When cold, it has the hardness 
of soap, but it is easily softened and 
moulded with the fingers, and for 
sticking things together temporarily it 
is invaluable. The consistence of the 
cement may be varied by changing the 
proportions of turpentine and wax, and, 
if a very firm cement is needed, a littie 
resin may be added. (2) Slaked lime 
is beaten up with white of eggs ; strips 
of linen are soaked in the mixture, and 
applied immediately, as it dries very 
rapidly. (3) ^ lb. pulverised chalk, 1 
lb. rye flour, sufficient white of e^; 

^ the whole is formed into an almost 
I liquid mass, which is brushed over 
stri(» of linen, and the Istt^ ere 
applied to the joints ; additional 
strip of linen is laid over th^, and4^ 
pnressed with a hot iron, wh&& dries 
the compound. 

Chinese, or SchiOrUad.-r'^o B 

parts of fresh-beaten blood are ad^ed 
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4 parts of slaked lime and a little 
alum ; a thin, pasty mass is produced, 
which can be used immediately. Ob- 
jects which are to be made specially 
waterproof are painted by the Chinese 
twice, or at the most three times. 
Dr. Scherzer saw in Pekin a wooden ! 
box which had travelled the tedious 
road via Siberia to St. Petersburg and 
back, which was found to be perfectly 
sound and waterproof. Even baskets 
made of straw became, by the use of 
this cement, perfectly serviceable in 
the transpoilAtion of oil. Pasteboard 
treated therewith receives the appear- 
ance and strength of wood. Most of 
the wooden public buildings of China 
are paipted with schio-liao, which gives 
theman unpleasant reddish appearance, 
but adds to their durability. This 
cement was tried in the Austrian De- 
partment of Agriculture, and by the 
“Vienna Association of Industry,” 
and in both cases the statements of 
Dr. Scherzer were found to be strictly 
accurate. 

Chinese Glue. — (1) Shellac dis- 
solved in alcohol. Used for joining 
wood, earthenware, glass, etc. This 
cement requires considerable time to 
become thoroughly hard, and even then 
is not as strong as good glue. Its 
portability is its only recommendation. 
(2) A colourless cement, that is re- 
commended highly for joining glass, 
crockery, stone, wood, leather, etc., is 
made by covering shellac with strong 
liquid ammonia, and shaking frequently 
until dissolved. The solution takes 
some time to form, and is facilitated 
by standing, placing the bottle (well 
stoppered) in a moderately warm situa- 
tion, and briskly agitating it at inter- 
vals. It gives a strong waterproof 
cement, wluch adheres to everything. 
Bleach^ shellac gives a lighter colour^ 
tr^parent solution, but the cement 
will not be so stinng. Alcohol or 
wood spirit may be used in place of 
the ammonia, but the cement will not 
be so strong as where ammonia is em- 
ployed. (3) Clean glass is reduced to 
very fine powder, and passed through 
a silken sievd ; the powder is ground 


with white of egg on a stone slab, 
powdered glass being added till the 
required consistence is attained. It 
forms a very firm cement for glass and 
porcelain, vessels repaired with it 
breaking in a new place rather than at 
the joint. (4) 3 oz. shellac, 1 oz. 
borax, f pint water ; the whole is 
boiled in a covered vessel till dissolved 
then evaporated to the proper consist- 
ence. It dries slowly, but is cheap 
and useful. Druggists and oilmen 
often employ it instead of gum, for 
fixing paper labels to glass or tin, when 
expoB^ to damp. (6) Bullock’s blood 
is mixed with ^ its weight of quicklime. 
It will scarcely keep longer than a 
week when the weather is warm. For 
use, it is thinned by addition of a little 
water. It is employed by bookbinders 
and trunk makers. (6) Finest pale 
orange shellac, broken small, 4 oz. ; 
rectified spirit (the strongest, 68 o.p.), 
8 oz. ; digest together in a corked bottle 
in a warm pl^e until dissolved ; it 
should have the consistence of treacle. 
For wood, glass, ivory, jewellery, and 
also fancy works. 

Chrome. — This cement consists of 
a strong solution of gelatine, to which 
has been added, for every 6 parts of 
gelatine, 1 of a solution of acid 
chromate of lime. The mixture be- 
comes insoluble in water under the 
action of light, in consequence of the 
partial reduction of the chromic add, 
and this property is utilised on several 
occasions in photography. Professor 
Schwartz has been experimenting with 
it as a cement for glass. With a fresh 
preparation of the solution he covered 
the surfaces to be united as evenly as 
possible, pressed them together, and 
then tied them together. He then 
exposed the glass to the sun, and at 
the end of a few hours the operation 
had perfectly succeeded. Boiling 
water has no effect on the oxidized 
cement, and the fracture could soaroely 
be recognised. Valuable objects in 
glass, which would be disfigur^ with 
common cement, can be satisfcwstorily 
repahred in this manner. It is pro- 
bable that microsoopio objeot-glasMs 
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could be better fastened with this than i 
with black as|>halt. 

Coppersmiths’. — ^Powdered quick* | 
lime mixed with bullocks’ blood and 
applied immediately. Used under the 
ed^ and rivets of copper boilers, etc. 
Cheap and durable. 

Corks. — ^To render corks impervi- 
ous to air, acids, alkalies and corrosive 
liquors generally, boil them for some 
time in melted paraffin. They must 
be kept under the surface of the melted • : 
mat«^, and should be heated and ' 
allowed to cool several times, so as to 
get all the air out of the pores. Corks 
thus treated out easily, and make very 
close joints. For cements for coating 
cork, see Bottlb. 

Crucible . — k mixture of powdered 
clay and biokdust, made up with 
water, or a solution of borax. Used 
to join crucibles which are exposed to 
a strong heat. When mixed up with 
borax solution, the lute becomes a 
compact vitreous mass in the fire. 
(Ana see Fibbpboof.) 

Curd. — (1) Skimmed milk is 
curdled by Ihe addition of vinegar or 
rennet, and beaten to a paste with 
powdered quicklime. (2) I pint 
akkomed mitk, ^ pint vin^;ar, nuxed 
with the whites of 5 ; the whole 

is well beaten, and sufficient quicklime 
is added to form a paste. These 
cements are used for mending glass 
and earthenware ; they resist water, 
and a moderate degree of heat. {And 
see CasBOr.) 

Cutlers’. — This is the name given 
to various kinds of cement used for 
iSastening knives, etc., in their handles. 
(1) A veiy firm cement is made of 
4partsiesin, 1 of beeswax, into which, 
when melted, 1 p^rt of fine brickdust 
is stirred. It adheres with great firm- 
ness. (2) Take powdered resin, and 
mix with it a small quantity of pow- 
dered chalk, vrhiting, or slaked lime. 
FiU the hole in the handle with the 
mixture, heat the tang of the knife or 
■Jtek, and thrust. in. When cold, it 
91 ^ be seourelv fastened. (3) Take 
resin and 8 os. sulphur, melt 
lorn into bars, or when oold 


reduce to powder ; 1 part of the 
powder is to be mixed with J part of 
Iron filings, brickdust or fine sand ; fill 
the cavity of the handle with the mix- 
ture, and insert the tang, previously 
heated. (4) Pitch, 4 parts ; resin, 4 ; 
tallow, 2 ; brickdust, 2. Melt the 
first three ingredients, and add the 
brickdust hot and finely powdered. 
(5) Chopped hair, flax, hemp or tow. 
mixed with powdered resin and applied 
I as above. (6) 16 oz. rosin, 16 oz. hot 
whiting, 1 oz. wax. (7) 6 parts pitch, 

1 wood-ashes, 1 hard tallow, melted 
t^ether. (8) 4 lb. black rosin melted 
with 1 lb. b^wax, and 1 lb. red hot 
whiting added. (9) 16 oz. rosin, 8 oz. 
sulphur ; melt, and when cool reduce 
to powder. Mix with this some fine 
sand or brickdust, and use as stated. 
(10) Take a portion of a quill, put it 
into the handle, warm the ta^, and 
insert it into the quiD in the ^ndle 
and press it firmly. This is a simple 
method, and answers the purpose re- 
quired ve^ well. 

Dextrine.— 'This is prepared from 
starch the action of heat, diastase, 
or acids, and is sometimes called starch 
gum and British gum. As usually 
sold, it is a whitish, insipid powder, 
having a pleasant odour of cucumbers. 
It is soluble in cold and hot water, and 
in vaty dUute alcohol, but it is in- 
soluble in strong alcohol and ether. 
In France it is largely employed by 
pastrycooks and comectioners, and ly 
surgeons, as a stiffening for the splints 
used for fractured limbs. Dext^e is 
easily prepared for use. It may be 
mix^ with cold water and stirrw or 
beaten for a few moments, whan it 
will dissolve very completely. It 
may be used immediately, or it may 
be boiled. This latter improves it. 
For details of manufacture, see Spona’ 
‘ Enoyolopwdia,.’ 

Diamond.— dSw ABXsmiir; 
Sarthenware Biaqua. oomaiit 
for. — ^Bum some oyster shMliy^eduoe 
to a powder in a muller am pass 
through a fine sieve. tliil mto 

a paste with white of The shelli 
I should be thorooghly ejeaned, wdU- 
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burned, air<slaked and finely powdered, 
making simply a fine article of lime. 
The parts joined must be held firmly 
together for two minutes or so after 
the cement has been applied. Be sure 
the parts are thoroughly clean before 
joining. 

Egg. — A number of very cohesive 
cements, impervious to wat^ and most 
liquids and vapours for a short time, 
are made by the union of quicklime 
with many of the vegetable and animal 
mucilages and glues. The following is 
said by Aiken to have been extensively 
employed by chemists for centuries 
under the name of “ egg cement ” : (1) 
Take some white of eggs with as much 
water, beat them well together, and 
sprinkle in sufficient slaked lime to 
make the whole up to the consistence 
of thin paste. This cement sets or be- 
comes hard very (][uickly, and must be 
used at once. It is employed to mend 
earthenware, china, glara, marble, ala- 
beuster, spar ornaments, etc. * Although 
water-proof to a certain extent, it 
does not resist moisture long unless it 
has been expos^ to heat. (2) Freshly 
burnt plaster-of -Paris, 5 parts ; freshly 
burnt lime, 1 ; white of egg, as much 
as may be needed. Beduce the two 
first ingredients to a very fine powder, 
and mix them well ; moisten the sur- 
face to be united with a small quantity 
of white of ^g, to make them admesive ; 
then mix the powder very rapidly with 
white of effi, and apply the mixture 
to the bro^n surfk^. If they are 
large, two persons should do this, each 
wplying the cement to one portion. 
The pieces are then firmly prrased to- 
gether, and left undisturM for several 
dam 

Elastic. — Lenher‘9. Indiarubber,6 
parts *, chloroform, 3 ; dissolve and add 
powdered gum mastic, 1. Elastic and 
transparent. (2) Cut indiarubber into 
fine shreds and dissolve together 1 os. 
of the rubber, 4 os. of buulphide of 
carbon, 2 dr. isinglaw, and | oz. gutta- 
|wardha ; in using tins, Uie parts to be 
joined must be covered with a thin ooat 
of the solution, and be allowed to dry 
a few minutes ; then heat to melting, 


place the parts together and compress 
untQ cold. (3) Guttapercha, 1 lb. ; 
caoutchouc, 4 oz. ; pitch, 2 oz. ; shel- 
lac, 1 oz. ; linse^-oil, 2 oz. ; melt 
together. Must be heated when ap- 
plied. {And tee Indiabubbsb and 
Marine Glub.^ 

En&^eer8\ — (1) Mix ground 
white-lead with as much finely-pow- 
dered red-lead as will make it the con- 
sistence of soft putty. 

(2) Mix equal pmi» of white-lead and 
red-lead, and add as much boiled lin- 
seed-oil as is required to give it the 
proper consistence ; or boiled linseed- 
oil and red-lead mixed into a putty. 
These compounds are applied by smear- 
ing them on a washer of hemp yam, 
placed between metallic joints which 
are to be screwed up. They also 
answer well for luting the joints be- 
tween stones, e. g. in cisterns, etc., 
and dry as haixi as stone. 

Fat. — (1) Clay is dried, powdered, 
sifted, pla^ in an iron mortar, and 
incorporated with drying oil, added 
gradually, the whole being well beaten 
up till the mass assumes the condst- 
ence of a fine paste. It diould be 
preserved under a coating of oil, to 
prevent it drying up. It resists the 
action of corrosive gases, but incon- 
veniently softens by exposure to heat. 
(2) Plaster-of-Paris mixed with water, 
milk, or weak glue. Stands a dull-red 
hwt. 

Fireproof. — Cements containing 
oil, etc., may do to fill cracks, but not 
to hold two surfaces togetW. No 
cement can be depended upon for this 
purpose to any great extent. For 
some purposes, the OUus cements Nos. 
1 and 2 answer very well. (1) Often 
a lute is required to join the covers to 
crucibleB, or for similar purposes, so 
as to keep them air-tight when hot. 
A very valuable composition of ^ 
kind is made of glass pf borax (fused 
borax), briokdust and clay, finefy pow- 
dered together and mixed with a nttle 
waterwl^used. No very |peat nicety 
is required in the proportions, m 
about -Xf of borax is quits sufiioient to 
bring ^ earths to tn^ state of semi- 
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vitrification which is desired. Litharge 
may be used instead of the borax, but j 
the latter is by far the better, as it , 
promotes that thin spreading fusion | 
which is most efficient. (2) A cement J 
which is said to be useful for stopping 
cracks in iron vessels which are in- 
tended to be strongly heated, is made 
of 6 parts of clay, 1 of iron filings, and 
linse^-oil enough for mixture. The 
oil will, of course, be speedily destroyed, 
but will leave enough carbonaceous 
residue to unite the remainder into a 
firm mass. (3) The following cement 
is said to be very hard, and to present 
complete resistance alike to a red heat 
and boiling water : To 4 or 5 parts of 
clay, thoroughly dried and pulverised, 
.add 2 of fine iron filings free from 
oxide, 1 of peroxide of manganese, ^ of 
common salt, and ^ of borax ; mingle 
thoroughly ; render as fine as possible ; 
then r^uce to a thick paste with the 
necossaiy quantity of water, mixing 
well. It must be used immediately. 
After application it should be exposed 
to warmth, gradually increasing almost 
to a white heat. (4) A fireproof cement 
is made from a material found in the 
E^el Mountains. Moistened with 
water, this cement forms an elastic 
mass, which can be exposed when dry 
to great heat without shrinking or 
■faowin g any cracks. Such a cement 
should be peculiarly adapted for repair- 
ing defective fireplaces, cracks in re- 
torts, etc.,' as mortar for fireproof 
buiidii^, and for the interior plaster- 
ing of furnaces. The mode of its 
preparation is as follows ; the cement 
IS to be well mixed in a dry state, a 
small qufmtity of water is added and 
mixed well together. As a mortar it 
can be used in the ordinary way. In 
lining furnaces, however, care must be 
^en to press the cement well into 
the walls, so as to leave a smooth, even 
surface, as when dried by the air the 
cement easily orumbles and will not 
harden till ignited. Moreover it must 
not be t^ted roughly until it has 
b|eii widl burnt, ^acks in furnaces, 
etc., sbould be well cleansed 
IiB^ped, and if possible roughed 


be ore applying the cement. The 
parts to be mended should be damped 
beforehand. An analysis by SDr. 
Bischof, of Wiesbaden, gives the fol- 
lowing results : The cement is a pale 
grey, gritty substance, consisting of a 
go€^ deal of fine dust, with angular 
and round particles of quartz. When 
mixed with water it is very sticky, 
compact, and easily moulded. In TOO 
parts of the material dried at 248° F. 
(120° C.) there were : — 

Clay earth 10*18 

. Silica, chemically combined 11*03 
Silica, mechanically mixed \ *0 ro 
(sand) f 7S- OS 

Iron oxide 0*41 

Lime 0*23 

Magnesia 0*17 

Potassium 0*99 

Loss by heat 3*46 

100*05 

As will be seen, the quantity of 
fusible matter, such as iron, etc., is 
very small indeed, if any. Under the 
fire treatment the cem(;nt showed the 
following results : Aftw being heated 
to silver smelting heat, or about 183^ 
F. (1000° C.), the cement turned ton 
grey colour, speckled with a few black 
spots, the fixture being earthy and 
porous. (Scient. Amer.) 

(6) 20 parts fine river sand, 2 lith- 
arge, 1 quicklime, sufficient linseed- 
oil to form a thin paste. Acquires a 
stony hardness. (6) 2 parts good clay, 

8 sharp washed sand, 1 horse-dung ; 
mixed thoroughly, and tempered lUe 
mortar. (7) Linseed or almond meal, 
mixed to a pc»te with milk, lime-water, 
or starch-paste ; resists a temperature 
of 600° F. (260° C.). (8) Clay is pud- 
dled with water, and to it is added the 
greatest possible quantity of sand, 
which has been pas^ through a ha ir 
sieve ; the whole is worked up in the 
hands, and applied in coats mm or 
less thick on vessels needing projlwction 
from the direct action of the fir^ (9) 
1 part of sifted manganese poroadde, 1 
pulverised rinc white, sufficient oom>^ 
meroial soluble glass to form a t^ 
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paste. To be used immediately. Be- , 
comes veiy hard, and presents a com- 
plet%reBiBtance to red heat and boiling 
water. (10) As a coating for glass 
vessels, to protect them from injury 
during exposure to fire, pipe-clay and 
horse-dung are made into a paste with 
water. This composition is applied by 
spreading it on paper ; it is used by 
pipe-makers, and will stand the ex- 
treme heat of their furnaces for 24 
hours without damage. (11) Shredded 
tow, or plumbago, is substituted for 
the horse-dung. 

Fireproof and Waterproof. — 

(1) To 4 or 6 parts of clay, thoroughly 
dried and pulverised, add 2 parte of 
fine iron filings free from oxide, 1 part 
of peroxide of manganese, ^ part of sea 
salt, and ^ part of borax. Mingle 
these thoroughly and render them as 
fine as possible, then reduce them to a 
thick paste with the necessary quantity 
of water, mixing thoroughly well. It 
must be used immediately. After 
application it should be exposed to 
heat, gradually increasing almost to a 
white heat. This cement is very hard, 
and presents complete resistance alike 
to h red heat and boiling water. 

(2) To equal parts of sifted peroxide 
of manganese and well-pulverised zinc 
white, add a sufficient quantity of 
commercial soluble glass to form a thin 
paste. This mixture, when used im- 
mediately, forms a cement quite equal { 
in hardness and resistance to that 
obtained by the first method. {See 
alson. 74.) 

Fire Lutes. — (1) Mix thoroughly 
2 parts good clay, 8 parts sharp washed 
sand, 1 part horse-dung, then temper 
like mortar. 

(2) Linseed or almond meal mixed 
to a paste with milk, lime-water, or 
starch-paste. This lute stands to 
600° F. 

(3) Mix dry clay in powder with 
dr^ng oil into a thick paste. The 
TpKTt to which this is applied must be 
dean and dry. 

(4) Plaster of Paris mixed with 
'vroter, milk, or weak glue. Both (3) 

(4) stand a dull heat. 


Flexible cement is made by melting 
together equal parte gutta-percha and 
white pine pitch. This cement softens 
on the water-bath and is not deterior- 
ated by remelting. 

French. — Mix thick mucilage of 
gum arabic with powdered starch or 
dextrine ; a little lemon juice is some- 
times added. Used by naturalists in 
mounting specimens ; by artificial 
flower makers, and by confectioners 
to stick paper ornaments, wafers, 
papers, etc., on their fancy cakes. 

OlasB. — There are several kinds of 
so-called glass cements, said to be 
excellent for uniting broken glass, 
china, etc. (1) Pulverised glass, 10 
parts ; powder^ fluorspar, 20 ; solu- 
ble silicate of soda, 60. Both glass 
and fluorspar must be in the finest 
possible condition, which is best done 
by shaking each, in fine ‘powder, with 
water, allowing the coarser particles 
to deposit, and then to pour off the 
remainder, which holds the finest 
{articles in suspension. The mixture 
must be made very rapidly, by quick 
stirring, and when thoroughly mixed 
must be at once applied. Tlus is said 
to yield an excellent cement. (2) 
Bed lead, 3 mrte ; fine white sandy 2 ; 
crystallised boracic acid, 3. These in- 
gredients are mixed and fused, and 
then reduced to a very fine powder, 
which may be made into a paste with 
a dilute solution of soluble glass, and 
applied as an ordinary cement, or it 
may be mixed with very weak gum 
water (just enough gum to make it 
adhesive) ; after it has been applied, 
the articles are exposed to a heat 
, sufficient to melt the fusible glasSy 
which is formed by the union of tlw 
three ingredients, (3) 2 parts of 
isinglass are soaked in distilled water 
until soft ; the water is then poured 
off, and as much alcohol added as wOl 
oovw the ismglass, and the whole 
heated until solution takes place ; 1 
part of mastic is then dissolved m 3 of- 
alcohol; and the two solutioitt mixed ; 
1 part of gum ammoniao is ^en edded, 
the whole well shaken and evaporated 
in the water-bath until a thi» glue- 
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like miiJMi is produced, becoming a shaking the whole well together, 
stiff jelly on cooling. )^en required When mixed, add a little quicklime, 
for use, the vessel containing the through a sieve, until it acc^uires the 
cement is placed in hot water or in an ' consistency of a paste. This cement 
oven, and the cement applied 1^ means dries quickly, and resists the action of 
of a brush. It hardens in 24 hours, fire and wat^. 

(*DinglOT*s Poly tech. Jl.’) (4) Melt 6 Gllass to Metals.— -(1) A cement 
or 6 bits of gum mastic as lai^e as of great adhesive property, particvdarly 
peas in the smallest quantity of serviceable in attaching the brass 
alcohol ; mix with 2 oz. of a solution mountings on glass lamps, as it is un- 
of i siT>glMg (made by dissolving isin- affected by petroleum, may be prepared 
glass in boiling brandy to saturation), by boiling 3 parts of rosin with 1 part 
having previously mixed the isinglara of caustic sow, and 5 parts of vrater, 
solution with 2 or 3 bits of galbanum thus making a kind of soap which is 
or gum ammoniac ; keep in a well> mixed with ^ of its weight of plaster- 
oorked bottle, and gently heat before of-Paris. Zmc white, white lead, or 
using. (5) With a amall camel-hair precipitated chalk, may be used in- 
brush, rub the edges with a little stead of the plaster, but when they 
' carriage oil-vamish, and, if neatly put are used the cement will be longer in 
together, the fracture will hardly be hardening. (2) A cement for such 
perceptible, ,and, when thoroughly purpose as fixing metal letters to 
diy, will stand both fire and water, glass windows consists of copal vanwh 
(6) Dissolve fine glue in strong acetic 16 parts, diying oil 6 parts, turpentine 
add to form a thm paste. (7) Canada 3 parts, oil of turj^ntine* 2 parts, 
yiaann or clcar glue (gelatine), to liquefied marine glue 6 parts. Melt 
which has been added a small quan- in a water-bath, and add 10 parts dry 
tity of bichromate of potash. The slaked lime. (3) Brass letters may be 
latter soon loses its yellow tint, and securely fiwtened on glass windows by 
becomes unaffected by damp when ex- the following recipe : — 
posed to dayU^ht. (8) 2 parts of Litharge . . . 2 parts, 

oommon black pitch and 1 part gutta- iTOte lead . . 1 „ 

percha, melted and worked together Boiled linseed-oil . 3 „ 

till mixed ; or 2 parts shellac, 1 part . . 1 , 

Venice turpentine, melted together. 

IHiese would want using warm. Th^ Mixed just before using, this forms a 
are both impervious to weather influ- quick drying and secure cement. (4) 
enoee. (9) See Chbome. (10) Best 1 lb. of shellac, dissolved in a pint of 
taitigliuBi, 1 02.'; Strong acetic acid, strong methylated spirit, to which is 
3 02 . ; put in a glass bottle, and die- to be added ^ part of a solution of 
solve by standing in hot water. Will indiarubber in carbon bisulphide. (6) 
jmn glass, china, etc., etc. Make the Take 2 oz. of a thick solution of glue, 
edges of the pteoes to be joined hot, and mix with 1 oz. of linseed-oil 
and apply the fluid cement. When varnish, or | oz. of Venice turpentine, 
odd Slfi^ent is solid ; it must be Boil together, agitat^ until ^ mix- 
made h^ for use. (11) Equal parts ture b^mes as intimate as possible, 
of wheat-flour, finely-powdered glass. The pieces cemented should be fastened 
and hw as much wick- together for a space of 48 to fiO'hours* 

dust, temped hnt, and white of egn ; (6) One cl the best osments lor iinitin|^ 
mix to a proper consistency with glass to other substances isfireperad^ 
water. Tlus will reeist heat. (12) by putting the best and gum 

4-pint of milk put a sufficient arabio into a small ipiaiitity water, 

« iit^ti% of vinegar to curdle it, sepa- and leaving it tiB next di^, 

the <nivd from the whey, and mix timsM hacI theeeudste&oecifiM 
V ^ whqy with the whites cl foureggi, CUmnel (mercurous % eohr 
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chloride of mercury) is then added in 
suitable quantity, enough to make a 
sticky mass being well mixed on a 
^lass plate with a spatula, No more 
u to ^ made than that required for 
immediate use. The cement hardens 
in a few hours, but it is wiser to leave 
it for a day or two. To ensure success 
it is necessary to use only the very 
best gum ; inferior sorts are absolutely 
useless. (7) Before glass can be sol- 
dered to metal, it must be quicked ” 
upon the side that is to be soldered. 
The quicking ” process is similar to, 
if not identicsd with, the method of 
silvering looking-glass. When the 
glass is quicked, it may be readily 
soldered to the motal, using Venice 
turpentine or chloride of zinc as a flux. 
(8) 60 parts starch, 100 finely pulver- 
is^ chalk, are made into a mixture 
with equal parts of water and spirit, 
^and the addition of 30 parts Venice 
turpentine! taking care to agitate the 
mam with a stick, BO as to ensure its | 
honn^eneity. (9) 4 parts glue melted 
with the least possible quantity of 
water, 1 part Venice turpentine ; will 
resist moisture. (10) That solder in 
some form adheres to glass is well 
known and practised by the makers 
of fictitious jewellery. These are 
made up of pieces of black glass, cut 
and poibhed, and fairly soldered on 
to metal plates. By breaking one of 
these across, it will at once be seen 
how strong the adherence really is. 
If the work has been well done, the 
pieces of glass do not fly off, but are 
difficult to remove except in frag- 
ments. This soldering is done as 
follows : The shields, or metal plates, 
are coated with a thick layer of tin ; 
these, together with the appropmte 
pieces of glass, are laid on an iron 
plate, heati^ to the melting point of 
^ rin. The piece of hot glra to be 
soldered is Ihen picked up with 
forcepB, and its edge introduced under 
the Bumoe of the melted stratum of 
till, and slid forward so as to cany 
some of the metal before it, thus 
■MmwiTTig off tiie oxidised surfooe so as 
to bring clean glass and clean metal 


in absolute contact. No glue must be 
used ; the least trace of oil or resin 
will spoil the operation. When the 
piece of glass is fairly in place it is 
pressed down in order to squeeze out 
the surplus solder. It is t^ sUduig 
action that ensures success ; if the 
glass were to be directly pres^ down 
upon the tin solder, no a&esion would 
t^e place at all, from the presence of 
a trace of oxide and the existence of 
an air film. The glass, of course, 
must be polished and perfectly clean. 
(F. H. Wenham.) (11) Wi^erhold 
recommends a fusible metal, composed 
of 4 parts lead, 2 parts tin, and ^ 
parts bismuth, which melts at 212° F. 
The melted metal is poured into the 
capsule, the glass pressed into it, and 
then allowed to cool slowly in a warm 
place. (12) Cailletet despribes a pro- 
cess of soldering glass and porcelain to 
metal. The gl^ tube to be soldered 
is first covered with a thin coating of 
platinum or silver, by treating it with 
a film of platinum chloride or silver 
nitrate, and heating to dull red. A 
ring of copper is next electro-deposited 
on the platinised tube, which can then 
be soldered like any ordinary metaUio 
tube. Soldering effected in this 
manner are said to be very strong. 

I The top of a tube attached to Gsu- 
letet’s apparatus for liquefying gases 
terminates in a solde^ end and 


successfully resists pressure over 300 
atmospheres. 

Glue. (Su aho Qlvr, Manufac- 
ture OF.)-^l) Glue is undoubtedly, 
the most important cement used in the 
arts. It serves to unite wood, papw, 
and almost all ozganic materials. .The 
carp^ter, the cabinet maker, thebook* 
binder, the hatter, and nuqaerous 
other trades use it extensively, and in 
some ca8«i to the exclusion of every* 
thing else. Good glue, pro{i^ly 
pared and well applied, uute 
pieces of wood withadegree (^strength 
which leaves nothing to be desired. 

I Tim fibres of the hardest and tcnigh^ 
wood will tear asunder before tiie glued 
surfaces will separate, and oertainly 
anything more than tlds would he 
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unneoeBBary. Bevan found that when 
two cylinders of dry aah, each in. 
diameter, were glued t^ether, and 
then tom asunder after a lapse of 
24 hours, it required a force of 1260 lb. 
to separate them, and consequently 
the force of adhesion was equal to 
716 lb. per sq. in. From a sub^uent 
experiment on solid glue, he found 
that its cohesion is equal to 4000 lb. 
per sq. in. This would indicate that 
our methods of applying this substance 
as a cement are capable of improvement 
and it is undoubtedly true that great 
care and skill must be used if the best 
results would be obtained. 

Good glue is hard, clear (not neces- 
‘Sarily light-coloured, however), and 
free from bad taste and smell. Glue 
which is easily dissolved in cold water 
is not strong. Good glue merely swells 
in cold water, and must be heated to 
the boiling-point before it will dissolve 
thoroughly. Good glue requires more 
water than that winch is poor. The 
best glue, which is clear and red, will 
require from one-half to more than 
double the water that is required with 
p<wr glue. From careful experiments 
with dry glue immersed for 24 hours in 
water at 60° F, (16J° C. ), and therein 
transformed into a jelly, it was found 
that the finest ordinary glue, or that 
made from white bones, absorbs 12 
times its weight of water in 24 hours ; 
the glue from dark bones, 9 times, 
while the ordinary glue made from 
iMiimA.1 refuse, absorbs but 3 to 5 times 
its weight of water. 

The quality of glue may, to a cer- 
tain extent, oe estimated by breaking 
a piece. H good, it will break hard 
ana tough^ and when broken will be 
irregular on the broken edge. If poor, 
it break comparatively easy, leav- 
ing a smooth straight edge. 

Glue is insoluble in alcohol, though 
a small quantity of alcohol may be 
nnxed with the solution without diffi- 
cttlfy ; bat if too much alcohol be used, 
.the glue separates fix)m the water and 
;|gt^ to the bottom of the vessel in the 
.icm of a white viscid substance, 
neither does it dissolve in etheri or in 


the fixed or the essential oils, although 
oily matters of all kinds may be incor- 
porated with the solution of glue, 
lorming a sort of emulsion. These 
facts will enable readers to judge of the 
value of those recipes in which they 
are directed to dissolve glue in alcohol 
or in oil, for the purpose of making a 
glue which will remain liquid at all 
times. A little alcohol may be added, 
but if the amount of alcohol be suffi- 
cient to produce any marked effect, 
the glue is apt to separate. One of 
the most marked c^racteristics of 
good glue is its property of gelatin- 
izing. By this is meant the fact 
that a moderately strong solution of 
glue which is quite fluid when hot, 
forms a stiff jelly when cold. This 
property is no bad test of the quality 
of glue. The firmer the jelly the 
better the glue. In ignorance of 
this principle, some persons have 
made great efforts to get rid of this 
property, and adds and various salts 
have b^n added to the solution of 
glue for the purpose of preventing 
its gelatinization, and thus retaining it 
in a liquid form that would be re^y 
for use at any moment. But by those 
who have devoted the most careful at- 
tention to the subject, the fact stands 
imquestioned that the strongest glue 
is that which is purest aud which 
gelatinizes or sets most completely. 

Glue being an animal substance, it 
must be kept sweet, and free hnm 
putrefaction ; to do t^ it is necessary 
to keep it cool after it is once dissolved, 
and while not in use. 

The most serious defects in glue are 
the mixture of extraneous matters and 
indpent putrefaction. Th«e are 
other substances, besides gelatine, 
present in the matters from which 
glue is prepared, and unless thfse sub- 
stanoes are carefully separ^tM^ the 
glue will prove ot inferiw quwity. 
Hence, in sdecting glue, , ohe^ that ; 
which is transparent and from, 
clouds or flo^s in its substanoe. Very 
clear and colourless glue 'Is" by no 
means the best \ but, whatever be the 
colour, see that it is clpuir* It ^ true 
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that in some cases very finely divided | 
powders have been added to glue with 1 
the avowed object of rendering it 
stronger. Peter Cooper very finely 
divided Paris white to his glue, and it 
is claimed that the glue is improved 
not only in appearance but in actual 
strength. White lead added to glue is 
said to make it waterproof as well as 
to strengthen it, and from the well- 
known relation of white lead to oils 
and animal substances it is not impos- 
sible tliat this may be the case. 

Glue which exhibits a bad odour 
when moistened should be rejected 
and used only for making size, and for 
uniting the coarser varieties of articles ; 
and when the glue-pot begins to ex- 
hibit any signs of putrefaction, it 
ought to be carefully cleaned out and 
thoroughly soaked and washed, for 
the presence of a little bad glue will 
soon destroy a whole batch of a good 
article. 

To Prevent the Cracking of Glue . — 
When ’ articles tliat have b^n glued 
are exposed to great heat, they are 
often much damaged by the cracking 
of the glue. This evil may be avoided 
by adding to the glue chloride of lime, 
which is a very soluble salt, and pre- 
vents the glue from drying so as to 
become brittle. Glue so prepared ad- 
heres firmly to glass, me^, etc., and 
may be used for sticking on tickets so 
as not to come off. (Pharm. Zeitch. 
of Russia.) 

Q,uiek Drying Glue . — Put your glue 
into a bottle § full, and fill up with 
common whisky ; cork tight and set 
by for 2 or 3 days, and it will dissolve 
without the application of heat, and 
will keep for years. 

Eislx GlTie.---(l) A correspondent 
of a technological paper describes a 
method of preparing glue from fish 
scales. He says : “ The natives of the 
Maidive and Laccadive Islands, and the 
Malays of the coasts of Borneo and 
Sumatra, have a glue which they make 
as follows : They take the scides of a 
kind of fish, c^ed by English and 
American sailors salt-water laxiut (iden- 
tical with the salt-water trout of the 


Gulf of Mexico), and after thoroughly 
washing them in a glazed earthen jar, 
which they stopper tightly, and weight 
so that it will remain under water, 
they put this jar in a pot of water, and 
boil it until the scales are reduced to a 
semi-transparent viscous mass. This 
requires several hours. Care should 
be taken that no water or extraneous 
matter, fluid or solid, be allowed to 
get into the jar with the scales. The 
glue thus made is the most tenacious, 
and at the same time the most trans- 
parent and beautiful that I have ever 
seen. I have made it in this country 
from the scales of perch, trout, and 
bass. I am informed that a similar 
glue is made from the bladders of 
various fishes.” (2) The bows of the 
Laplanders are composed of two pieces 
of wood, glued together. One of them 
is of birch, which is flexible, and the 
other of the fir of the marshes, which 
is stiff, in order that the bow when 
bent may not break, and when unbent 
it may not bend. When these two 
pieces are bent, all the points of con- 
tact endeavour to disunite themselves, 
and to prevent this the Laplanders 
employ the following cement : They 
take the skins of the largest perches, 
and having dried them so that the 
greasy part may be removed by scrap- 
ing and wiping, and the oil socked out 
by any porous material, they soak them 
in water until they are so soft that 
they may be freed from the scales, 
which are thrown away. They then 
put 4 or 5 of these skins in a reindeer's 
bladder, or they wrap them up in the 
soft bark of the birch tree, in such a 
manner that water cannot touch them, 
and place them thus covered in a pot 
of boiling water with a stone above 
them to keep them at the bottom. 
When they have boiled about an hour, 
they take them from the bladder or 
bark, and they are then found to be 
I soft or viscous, like strong glue. In 
tins state they employ them for ^uing 
together the two pieces of their bows, 

' which they strongly compress together 
and tie up until the glue is well dried. 
These pieces never afterward separate. 
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lAqwd Qlut. — Various attempts 
have, as already stated, been made, 
with the intention of retaining the 
glue in a liquid form, and of thus 
.avoiding the inconvenience attending 
the use of a cement which requires to 
be liquefied by heat whenever it is to be 
used. The addition of a little m’tric 
acid will prevent the glue from gela- 
tinizing or becoming solid, and the 
same effect is produced by the addition 
of a little vin^r, or of pyrohgneous 
acid, which will also prevent it from 
moulding. It is ' supposed that the 
latter is substantially the formula for 
making the well-known Spaulding’s 
glue. The addition of these substances 
injures the glue, however. Spauldings 
glue may be more convenient tlmn 
common glue, but it is far inferior to 
it in strength. More recently it lias 
been propped to add sulphate or chlo- 
ride of zinc to common glue for the 
purpose of keeping it liquid. A solu- 
tion of shellsM: in ^oohol has been used 
and highly extolled as a substitute for 
common glue. It forms a tolerable 
liquid cement, but’ is far inferior to 
glue. Any of the following recipes 
vdll afford a liquid glue wMch will 
answer well eno\^h for purposes where 
no great strong^ is rec^uired ; but 
there is no cement which Is more con- 
venient than common glue, and yet 
which will unite wood with anything 
like the efficiency of that article. 

. p.) Dumoulin’s. This is one of the 
oldest forma and one of the best ; it is 
prepared as follows : Soak 8 oz. of best 
glue in ^ pint of water in a wide- 
mouthed bottle and melt heatii^ 
the bottle in a water-bath. Then add 
slowly of nitric add, sp. gr. 

1*880, stirring constantly. Efferves- 
cenoe^ takes place under escape of 
nitrous acid gas. 'When all the acid 
has been add^ the liquid is allowed 
to cool. it weU corked, and it 

wip be r^y for use at any moment, 
does not gelatanize, nor putrefy, nor 
^Iptment. It is applicable to many 
^idolttiestic uses, such as mending china, 
etc^ i(1X) A veiy strong glue 
‘ miff V OBode by dissolving 4 oz, of 


glue in 16 oz. of strong acetic acid by 
the aid of heat. It is semi-solid at 
ordinary temperatures, but needs only 
to be warmed, by placing the vessel 
containing it in hot water for a short 
time, to be ready for use. (3) Dilute 
offidnal phosphoric acid with 2 parts, 
by weight, of water, and saturate with 
carbonate of ammonia ; dilute the 
resulting liquid, which must be still 
somewhat acid, with another part of 
distilled water, warm it on a water- 
bath, and dissolve in it enough good 
glue to form a thick, syrupy liquid. 

It must be kept in well-clos^ bottles. 

(4) Spauldinge. This is simply good 
glue prepared with strong vinegar 
instead of water. Dilute, rectified 
pyroligneous acid, which is a coarse 
form of vinegar, containing a very little 
creosote, may be used. It prevents 
mould and fermentation. (5) Qlue 
water and vinegar, of each 2 parts. 
Dissolve in a water-bath, and add alco- 
hol, 1 part. (6) A solution of shellac 
in alcoW is often sold under the name 
of “liquid glue.” A'ccChinksk Glue. 

(7) Macerate 6 parts glue in 16 of 
water, until the glue is swollen and 
soft. Add 1 of hydrochloric acid, and 
14 sulphate of zinc, and let the mixture 
be kept for 10 or 12 hours at a tempe- 
rature of 164° to 168° P. (68° to 
70° C.). Answers admirably for 
attaching labels to tin and to glass 
when exposed to damp. (8) The 
writer of the following claims to have 
a personal knowledge of its excellence : 

“ An excellent liqi^ glue is made by 
dissolving glue in nitric ether. The 
ether will only dissolve a certain 
amount of the glue : consequently, the 
solution cannot be made too tUok. 
The glue thus made is about the con- 
sistency of molasses, and is doubly as 
tenacious as that made with hot water. 

If a few bits of indiarubber, . put Into 
scraps thesizeof a buck-shot, |4ded , . 
and the solution allowed Jto jjtwDMl a r.i 
few days, being stimd ft^umtly. It 
will be all tiie better, and resist 
damjmess twice as Well as gitte baadb 
with water.” (Sypusechtf states 
a clear liquid glue miy ^ obtained by 
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dissolving 1 part of sugar in warm 
water, adding J part of slaked lime, 
and keeping at 146°-166°F. for several 
days, with shaking at intervals. From 
4 to 6 parts of the resulting solution 
of sugar-lime are then used to dissolve 
1 part of glue, the whole being gently 
warmed. The addition of 2 to 3 per 
cent, of glycerine improves the glue, 
and a few drops of lavender oil remove 
the peculiar odour. (lO) Ordinary 
glue, 100 oz., is dissolved in a water- 
bath with 250 oz. vinegar ; when the 
whole has become liquid, 260 oz. ordi- 
nary alcohol, and 10 oz. alum are 
added, the mass being kept over a fire 
for a quarter of an hour. It is very 
tenacious, and does not become putrid. 
When too thick, a little water may be 
added, and the mixture may be heated. 
It is very useful for cementing, in the 
cold, a variety of small objects, and is 
much employed by the miners of false 
pearls. (11) 100 parts of ordinary 
gelatine are dissolv^ in 400 parts of 
water containing 6 to 7 parts of oxalic 
add. The solution is kept for 6 or 6 
hours on the watOT-bath in a porcelain 
infusion pot, after which it is neutral- 
ised with carbonate of calcium, the 
insoluble precipitate jQltered off, and 
the clear filtrate evaporated at a 
moderate temperature, until about 
200 parts are obtained. The product 
is a durable, slightly tinted but cle^ 
licmd glue. 

or Portable Glue,--(1) Soak 
4 oz. best glue and 1 oz. isinglass in 
water until soft. Four off the super- 
fluous water, and add 1 oz. brown 
sugar. Melt the whole together with 
a gentle heat, and allow it to evaporate 
until quite thick. Pour into a flat- 
bottomed dish that is quite cold ; if 
placed on ioe, so much the better, as 
It will prevent the glue sticking to it. 
When solid, out into odces. (2) Glue, 
6 oz. ; sugar, 1 oz. ; dissolved in water, 
boiled down, poui^ into moulds, or 
on to a slab oi slate or marble, and 
dried. (8) Isinglass and parchment 
glue, eaw 1 oz. ; sugar candy and ram 
tragacanth, each 2 dr. ; add to them 
1 oz. of water ; boil the whole tiU the 


mixture appears, when cold, of the 
consistence of glue. Then form it 
into small rolls for use. This glue, 
wetted with the tongue and rubb^ on 
the edges of the paper, silk, etc., to be 
cement^, will, on their being laid 
together and suffered to dry, unite 
them as firmly as any other part of the 
surface. (4) Put a pinch of shredded 
gelatine into a wide-mouthed bottle ; 
put on it a very little water, and about 
I of glacial acetic acid ; insert a well- 
fitting cork. If the right quantity of 
water and acid be used, the gelatine 
will swell up into worm-like pieces, 
quite elastic, but at the same time, 
firm enough to be handled comfortably. 
The acid will make the preparation 
keep mdefinitely. When required for 
use, take a small fragment of the 
swelled gelatine, and warm the end of 
it in the flame of a match or candle ; 
it will immediately “run” into a 
fine clear glue, which can be applied at 
once direct to the article to be mended. 
The thing is done in half a minute, and 
is, moreover, done well, for the gelatine 
so treated makes the very \mt and 
finest glue that can be had. This plan 
might be modified by dissolving a trace 
of chrome-alum in the water used im 
moistening the gelatine, in which case, 
no doubt, the glue would become in- 
soluble when set. (6) Take { lb. of 
very best Scotch glue, melt it in a clean 
glue-pot. When quite dissolved, pour 
off the clear part into another glue-pot, 
add i pint boiling water, well mix. 
Then add 2 oz. best moist sugar ; widl 
mix the whole together, at the same 
time keeping it quite hot. It may 
then be cast into moulds, or poured 
gently on a marble or stone, or slab. 
When nearly set, out into strips for 
use. It should be kept in boxes with 
a little powdered sugar or staroh* 
This glue will be found both cheap 
and ^eotive. It is much . stronger 
than paste or ram. 

Damp and Soiatore B«dal- 
ing GIne.— <l) Tske of the best end 
strangest glue enough to s»he a pint 
when melted. Soak this imtU soft. 
Pour off thi inter ss In ordhuHty 
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making and add a little water if the glue 
is likely to be too thick. When 
melted, add 3 tablespoonfula of boiled 
linseed-oil. Stir frequently and keep 
up the heat until the oil disappears, 
which may take the whole day and 
perhaps more. If necessary add vater 
to m^e up for that lost evapora- 
tion. When no more oil is seen, a 
tablespoonful of whiting is added and 
thoroughly incorporated with the glue. 
(2) A glue which is proof against mois- 
ture may be made % dissolving 16 oz. 
of 'glue in 3 pints of skim milk. If a 
stronger glue is wanted, add powdered 
lime. 

Olyo&rine. — Chemists and others 
, know well the difficulty of keeping very 
volatile liquids. Bottles of ether for ex- 
ample, are shipped for India, and when 
they arrive are found to be more than 
half empty. The chemist sometimes 
puts a lx>ttle of benzole or bisulphide 
of carbon on his shelves, and when he 
next requires it, he finds the bottle 
empty and dry. The usual remedy 
for this is a luting of melted sulphur, 
which is difficult to apply and hard to 
remove. Glycerine cement, however, 
is easily prepared and applied, and is 
said to prevent the escape of the most 
volatile liquids. It is merely painted 
around the cork or stopper. It quick- 
ly dries, and becomes extremely hard, 
but can be easily scraped off with a 
knife when it is necessaiy to open the 
bottle. (1) The hardest cement is 
produced by triturating 60 grm. of li- 
tharge with 5 c.c. of glycerine. If 
more glycerine is used, the mass hard- 
ens much more slowly and imperfectly 
(2) A cement which rapidly hard- 
ens and still has considerable fimmess 
k obtained by adding 2 volumes of 
water to 5 of glycerine (sp. gr. 1 -240) 
6 c.c. of this lu^uid are incorporated 
with 60 grm. of nthaige. 

<3) PmOfOk't. litharge and red lead, 
^ual parts : mix thoroughly, and make 
into a paste with concentrated glycer- 
‘ Uie to the consistenoe of soft putty. 

cement takes some time to diy, 
f it turns ^most as hard as Stone, 
imd resists moisture and heat vezy 


Damp Resisting Glue. 


well. Pollack used it to fasten the 
different portions of a fly-wheel with 
great success ; while when placed be- 
tween stones and once hardened, it is 
easier to break the stone than the 
joint. 

Elastic Qlue. — Dissolve glue by 
the aid of a water bath, evaporate till 
a thick fluid is obtained, add an equal 
weight of glycerine, continue the evap- 
oration with stirring until the remain- 
ing water is driven off ; run it out on 
a marble slab to cool. This composi- 
tion might be advantageously applied 
to the manufacture of printers’ rollers, 
and similar articles. 

Granite. — Clean river sand, say, 
litharge 1 lb. , quicklime ^ lb., and lin- 
seed-oil sufficient to form a tliin paste. 
Becomes exceeding hard and strong 
after a short time. 

Gum Arabic. -;>Gum arabic is 
the product of various species of A cacia. 
It is the material from which true 
mucilage is made, and it forms one of 
the most valuable cements. Faraday 
says there is no cement which exceed 
it in strength. Pure gum arabic is in 
roundish or irregular pieces of various 
sizes, more or less transparent, hard, 
brittle, and breaking with a s hining 
fracture. It is usually white or yel- 
lowish white, but frequently presents 
various shades of red, and is sometimes 
of a deep orange or brownish colour. 
In powder it is always more or less 
purely wliite. It is liable to adultera- 
tion both in powder and in masses. 
Much of the white gum arabic pf the 
shops, consists of the cheaper and 
coarser gum Senegal, bleached^ what 
is called “Picciotto's process.*^ The 
gum is dissolved in water, and sul- 
phurous acid gas passed through the 
solution. The liquid is afterwards 
boiled to expel the sulphurous, add, 
a little of which, hoWever, still re- 
mains behind, l^e' product is veiy 
white, but lacks tibe peouUi^tough- 
ness and adhesivenSsa of ^ best 
gum. . 

The powdered gum is f(^iiand3r 
adulterated with dextrine, gum Sane- 
gal, starch, sugar, oheri^-tree gum, 
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etc. These substances are not difficult 
of detection, but where a good article 
is required for preparing a cement, it 
is best to purchase gum arabic in lump 
from a reliable dealer, taking care, in 
any case, to avoid the bleached article. 
Powdered gum has no advantage, 
except in the fact that it dissolves 
more quickly than when in lumps. 
It, therefore, forma, when in this 
state, a very convenient and portable 
cement, which may be made ready in j 
an instant by the addition of a little 
water. 

For preparing gummed surfaces 
which will adhere when moistened 
(such as gummed lal)els, etc.), there 
is no material superior to gum arabic. 
The great difficulty with gum arabic, 
and, indeed, with other gums and 
pastes, lies in the fact that when 
thormghly dry, they become brittle, 
BO that the la^l or other object falls 
off. A simple remedy for this diffi- 
culty lies in the addition of 6 to 10 
drops of glycerine to each fl. oz. of 
mucilt^e or paste. Oum arabic is used 
not only alone, but when mixed with 
other matters . The following f ormulas 
produce very good cements. (1) Rub 
together, in a mortar, 2 parts nitrate 
of lime, 25 of water, and 20 of pow- i 
dered gum arabic. This forms a trans- | 
parent cement of great strength, and 
applicable to wood, porcelain, glass, 
and stone. The surfaces to be united 
should be painted with the cement, 
and firmly bound together until the 
drying is complete. (2) A white 
paste, adhesive to most surfaces, is 
said to be made as follows : A solution 
of 2^ oz. gum arabic in 2 qt. of wsum 
water, is thickened with flour paste 
well boiled, and to this is added a 
solution of alum and sugar of lead, 
720 gr. each, in water ; the mixture is 
heated and stirred till about to boil, 
and then cooled. It may be thinned, 
if necoessary, with the gum solution. 
It will be seen that this mucilage con- 
sists of a solution of gum arabic and 
flour paste in acetate of alumina, 
coloured white with sulphate of lead. 
(3) To 250 grm. (9 oz.) of mucilage 


prepared by dissolving 2 parts of gum 
m 5 of water, add 2 grm. (30 gr.) of 
crystallised sulphate of aluminium 
dissolved in the least possible quantity 
of water. A solution of alum does not 
answer as well as the simple sulphate of 
alumina, which can be prepar^ from 
alum by precipitating the alumina with 
ammonia, washing thoroughly on a 
filter, and dissolving in sulphuric acid. 
The mucilage thus prepar^ does not 
sour or mould, and may be used as a 
cement for general purposes. (4) It 
is said that a mixture of 1 part dry 
chloride of calcium, or 2 parts of the 
same salt in the crystallised form, and 
36 parts gum arabic, dissolved in water 
to a proper consistency, forms a muci- 
lage which holds well, does not crack 
by drying, and yet does not attract 
sufficient moisture from the air to be- 
come wet in damp weather. 

Preserving Own-Arabic Solutions . — 
A few drops of oil of cloves, or of alco- 
hol, or any essential oil, will preserve 
a quart of the mucilage of gum arabic 
or gum tragacanth frqm turning sour. 

Mucilage for Lahds. — ^Macerate 6 
parts of good glue in 20 parts of water 
W 24 hours, adding 20 parts of rock 
candy, and 3 parts of gum arabic. 

Artificial or British Own. — Malt, 
crushed small, 1 lb. ; warm water, 2 
gal. Mix ', heat the whole to 145® F. ; 
add of pototo starch 5 lb. ; raise the 
heat to 160® F., and mash for about 
25 minutes, or until the liquid becomes 
thin and clear ; it must then be in- 
stantly run off, and raised to the boil- 
ing point to prevent the formation of 
sugar ; after Doiling for 3 or 4 minutes, 
the whole must be filtered and evapo- 
rated to dryness by a steam heat. 

Gum Tragacanth.— (1) Known 
amongst meclunics as gum dragon and 
gum drag. It comes in irregular- 
shaped fragments, varying in size from 
that of a small pea to a hazel nut or 
larger. It is vellowish-white, and 
sometimes translucent Hke horn. It 
I is hard and tough, and very difficult 
to reduce to powder unless when ez- 
I posed to a freezing temperature, or 
when thorough^ dnied and ground in 
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a heated mill or mortar. When so 
treated, however, it is possible to pro- 
duce a very fine white powder. When 
thrown into water, it absorbs that 
liquid, and swells up and forms a paste 
wmch is laorgely used by manufacturers 
of lozenges, as it gives great toughness 
to the mass of sugar and other ingre- 
dients. If sufficient water be used, 
and the soft mass be heated or mixed 
up, it forms a uniform, soft, adhesive 
paste. If allowed to settle, however, 
part of the gum separates from the 
water, and is deposited. Boiling water 
dissolves the gum more perfectly at 
first, but even when so treated, it 
separatee afterwards. According to 
Blanche, a mixture of gum tragacantli 
and gum arabic forms, with water, a 
thinner mucilage than the same quan- 
tity of either of these gums alone. 
(2) Equal parts of traga^th powder 
and powdered gum arabic, moistened, 
according to requirements at the time, 
with dilute acetic acid, or, if the colour 
wiU not be of any impcntimce, with 
ordinary vinegar. This forms a very 
strong mucila^ which keeps well, 

Hensler’B. — lithazge, 3 parts ; 
quicklime, 2 ; white bole, 1 ; grind 
up mth boil^ linseed-oiL Forms a 
very tenadous and hard cement, l^t 
<me that takes a long time to diy. It 
is used for china, glue, etc. 

Hot-water Pipe JomtB.—{See 
PiPB Jonro, Steam and Hot- Water.) 

•Iron. — Iron filings or borings, 
udien mixed with sulphur, sal-ammo- 
niac, etc., expand and form a compact 
mass whi^ inakes a very firm steam- 
tight joint if pr(^)erly applied. Con- 
cern^ this oemen^ Dr. Ure says: 
The iron rust cement is made of 60 to 
100 parts of ircm borings, pounded 
and nfted, mixed with 1 pent oi sal- 
ammoniac, and when it is to be applied, 
nunstaoed with as much water as will 
oiTe it a pasly eoiudstenoe. Formerly, 
flowers of sulphur wwe used, and much 
niare sal-ammoniac in t his 

eteqwnt, but with decided duadvan- 
the union is efFeoted byoxida- 
and the consequent expansion 
'eiid’edidifica^ ofthe iron powder, 


andany heterogeneous matter obstructs 
the effect. The best proportion of sal- 
ammoniac is 1 per cent, of the iron 
borings. (2) Mix 4 partsof fine borings 
or filings of iron, 2 of potter's clay, and 
1 of powdered firabrick, and make them 
into a paste with salt and water. When 
this cement is allowed to concrete 
slowly on iron joints, it becomes very 
hard. (3) Coarsely powdered iron 
borings, 5 lb. ; powdered sal-ammo- 
niac, 2 oz. ; sulphur, 1 oz. ; and water 
sufficient to moisten it. l^iis compo- 
sition hardens rapidly ; but if time can 
be allowed, it sets more firmly without 
the sulphur. It must be us^ as soon 
as mix^, and rammed tightly into the 
jconts. (4) Sal-ammoniac, 2 oz. ; sul^ 
limed sulphur, 1 oz. ; cast-iron filii^ 
Cff fine turnings, 1 lb. Mix in a mortar 
and keep the powder diy. When it is 
to be vand, mix it with 20 times its 
weight of dean iron tiumings or filings, 
and grind the whole in a mortar ; then 
wet it with water until it becomes of 
convenient consistence, when it is to 
be applied to the joint. Aftnr a time 
it b^mes as baid and strong as any 
part of the metal. (6) The following 
IB said to form a veiy hard cement: 
Take a few spocofuls of iron filings, 
and oxide of iron in the form of black 
scales which &11 from red-hot bars of 


iron in bladcsmiths’ shops ; crush them 
fine with a haoimer, mingle with the 
powder an equal bulk of the best Port- 
land cement, and render the mass 
plastic by adding the white of ^;g8, 
and work for a few minutes, until the 
{fiastic material is about of the comdst- 
enoe of soft putty. Only a 
quantity should be prepared at once, 
as it set in a sb^ time. (6) 
A correspondent of the 'EugHsh 
Mechanic ^aays that he baa used tlw 
following recipe with the greatest suo- 
cem for the cementing of irmi* 
t<^, iron gratings to stoves, ate., anl 
with such effect as to resist tiia'mowi 
of the sledge hsramSr ; IWItl equal 
parts of Bulj^ur and white Isai^ with ' 
about a sixth of bom«j‘ 
them BO as to;fbrm one Iridbraedhi 
When going to eppt it 
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with strong sulphuric acid, and place 
a thin layer of it between the two | 
pieces of iron, which should then be j 
pressed together. In 5 days it will be 
perfectly dry, all traces of the cement 
hav ing vanished, and the iron will have 
the appearance of having been welded 
together. (7) 6 parts sulphur, 2 of 
graphite, and 2 of fine iron filings are 
melted together, taking care that the 
sulphur does not catch The parts 
previously warmed, are covered with 
the cement, reduc^ to a pasty con- 
sistence on a fij%, and firmly pressed 
together. This cement, it is said, is 
very well adapted to fill out leaks in 
cast-iron vessels. (8) For Hot-Air 
Pipes. 60 parts (by measure) of 
chalk, 20 of umestone or lime, 20 of 
salt, 10 of loeuny sand, 5 iron filings, 
and 6 of red or blue clay, properly 
mixed together, triturated, and cal- 
cined (9) For Hot-Water Cistern. 
To 4 or 5 parts clay dried and pulver- 
ised, add 2 of fine iron filings free from 
oxide, 1 of peroxide of manganese, A of 
sea^t, and J of borax. Thorougtily 
incorporate these in as fine a state as 
possible, reduce them to a thick paste 
with water, and use immediately. It 
should then be exposed to a heat, 
gradually increasing to almost a white 
heat. T^ cement resists heat and boil- 
ing water. (10) Glycerine and lithaige, 
stirred to a paste, harden rapidly, smd 
niftlf ft a tolerable cement for iron upon 
iron, fm* two stone surfaces, and especi- 
ally for fastening iron in stone. This 
cement is insoluble, and is not acted 
npon by strong acids. (11) You can 
cement cloth to polished iron shafts 
by first giving them a coat of best 
white-lead paint ; this being dried 
hard, coat with heist Russian glue, dis- 
solve in water oontaining a little vine- 
gar or acetic add. (12) For Iron and 
Glass. Copal varnish 16 parts, drying 
oil 6, turpentine 3, oil of turpentine 2, 
liquefied glue 6 ; to be all melted in a 
water-bailL, and add 10 parts of slewed 
lime. (13) For oast-iron cisterns of 
lazge d^ennons: composed oi sal- 
funmoniao, dean borings, and urine, 
mixed one day before required. The 
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proportions are 1 lb. of sal-ammoniac 
to 100 lb. borings, with sufficient urine 
to make a stiff paste — to be well driven 
into the joints with a caulking tool a 
little narrower than the space between 
the flanges. Give at least 3 days to 
set before filling cistern with water. 
The cement sets as hard as the metal 
itself. (14) For iron pots and pans. 
2 parts sulphur, 1 of graphite ; the 
sulphur is held in an old iron pan over 
the fire till it b^ns to melt ; the gra- 
phite is then added, and Ihe mass well 
stirred till thoroughly melted and 
combined ; then poured out on an iron 
plate or smooth stone, and broken up 
when cold. Used like solder with a 
soldering-iron. Holes should first be 
filled with a rivet and then cemented 
over. 

(15) A permanent and durable joint 
can, it is said, be made between rough, 
cast-iron sur&ces 1^ the use of aslm- 
tos with sufficient mixed white lead to 
make a very stiff putty. This wiU 
resist any amount of heat, and is unaf- 
fected by steam or water. It has been 
used for mending or closing cracks in 
cast-iron retorts that were used for the 
distillation of oil and gas from cannel 
coal. The heat being applied to the 
bottom of retorts, and the tenqseratttre 
of iron maintained at a bright red heat, 
after a time the bottom of the retort 
would crack, the larger portion of the 
crack being downward towaixls the fire. 
The meth^ employed vras to prepare 
the mixture, and place on top a bnok, 
then place the brick on a bar of iron or 
shovel and the cement upward to 
fill the crack in the iron, holding it fur 
some time until it had penetra^ the 
cavity, and somewhat set. Of course, 
during this operation, the cap was re- 
moved from the retort, so that no 
pressure of gas or oil forc^ tbeoemsat 
outvrard until set. (16) Stir into 1 
port of sweet oil and 1 part of midisMsa, 
1 part each of barytes, VenetlMi red, 
litharge, and red lead, and I 4 part ea^ 
of plumbago, Paris white, and yellow 
oclm. It takes several houra to pi^ 
pare, but will remain plastic lor yean. 
Xxnpervioiui.— Zinc white, n«liffied 
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up with copal varnish to fill up the 
indentures in corks ; when dry, to be 
covered with the same mass, some- 
what thinner ; and lastly, with copal 
varnish alone. 

Indianite.— <a) 100 parts finely- 
chopped rubber, 15 rosin, 10 shellac, 
dissolved in a sufficient quantity of 
bisulphide of carbon. Used for unit- 
ing pieces of rubber. 

(6) Rubber, 15 gr. ; chloroform, 
2 oz. ; mastic, | oz. The two first- 
named to be mixed, and after the 
rubber is dissolved add the mastic in 
powder ; allow to macerate for a 
week. 

Indiarubber.-^) Pieces of india- 
rubber may be readily united by means 
of the pasty mass obtained by acting 
upon pure rubber by its appropriate 
solvents. These are : Sulphuric ether, 
coal-tar naphtha, bisulphide of carbon, 
caoutchoucin, benzine, and oil of tur- 
pentine. But as it is difficult to dis- 
solve rubber satisfactorily on a small 
scale, and as the cement may be 
bought ready made at a cheap rate, 
it is hardly worth while to enlarge 
upon its preparation. Those who 
wish to try it will probably succeed 
best by cutting pure rubber (not that 
which has been vulcanised) into very 
thin slices, boiling it in water so as to 
soften and expand it, and then digest- 
ing it in hot coal-tar naphtha, or oil 
of turpentine. Several days are re- 
quired to effect the solution. When 
this cement is used for uniting pieces 
of rubber, the surfaces which are to 
be joined must be fresh ; the surfaces 
should therefore be either pared with 
a knife or rasped with a file. They 
may then be coated with the cement, 
preened firmly together, and exposed 
to a gentle brnt for a few days. (2) 
For mending indiarubber sho«i, boots, 
and apparatus where the re^lar 
rubber cement cannot be obtamed, 
the following ' directions have been 
given: Out 2 lb. indiarubber into thin, 
small slices; put them in a vessel of 
;|Snped iheet-iron, and pour over 12 to 
of bisul^mide of carbon. For 
Ifete promotiem of solution, place the 
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vessel in another containing water 
previously heated up to alx)ut 86° F. 
(30° C.). The solution will take place 
promptly, but the fluid will thicken 
very soon, and thus render the appli- 
cation difficult, if not impossible. In 
order to prevent this thickening, a 
solution of indiarubber and resin in 
spirits of turpentine must be added to 
the solution of indiarubber in bisul- 
phide of carbon, and in such quantity 
that the mixture attains the consis- 
tency of a thin paste. The solution 
of indiarubber and resin in spirit of 
turpentine should be prepaid as 
follows : Cut 1 lb. of indiarubber into 
thin, small slices ; heat in a suitable 
vessel over a moderate coal fire, until 
the indiarubber becomes fluid ; then 
add § lb. powdered resin and melt 
both materials at a moderate heat. 
When these material^ are perfectly 
fluid, then gradually add 3 or 4 lb. 
spirit of turpentine in small portions, 
and stir well. By the addition of the 
last solution, the rapid thickening and 
hardening of the compound will be 
prevented, and a mixture obtained 
which fully answers the purpose of 
gluing together rubber su^aces, etc. 

(3) It is said that a good cement, that 
wdl render indiarubber in any form 
adherent to glass or metal, may be 
made as follows : Some shellac is pul- 
verised, and then softened in 10 times 
its weight of strong ammonia, where- 
by a transparent mass is obtained, 
which becomes fluid after keeping 
some little time, without the use of 
hot water. In 3 or 4 weeks the mix- 
ture is perfectly liquid, and, when 
applied, it will be found to soften 
the rubber. The rubber hardens as 
soon as the ammonia has evaporated 
again, and thus becomes impervious 
to both gas and liquids. For oemetft- 
ing the rubber sheet, or the mat^i^ 
in any shape, to metal, glass, ahd ^ 
other such surfaces, this oemii;^ is ; 
strongl;^ recommend^. (4)yil;ghor f 
native indiarubber is out with « .wet 
knife into the thinnest possible slfoeiv . 
which are then divided V abean in^ 
threads as fine as smau £ 
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small quantity of the shreds (say ^ 
of the capacity of the bottle) is then 
put into a wide*mouthed bottle, and 
the latter is three-fourths filled with 
benzine of ^ood quality, and perfectly 
free from oil. The rubber almost im- 
mediately commences to swell, and in 
a few days, if often shaken, it will 
assume the consistence of honey. 
Should it be inclined to remain in 
undisBolved lumps, more benzine 
must be added. Thinness may be 
corrected by adding more indiarubbw. 
A piece of solid rubber no larger than 
a walnut will make a pint of the 
cement. It dries in a few minutes, 
and, by using 3 coats in the usual 
manner, leather straps, patches, 
rubber soles, backs of books, etc., 
may be joined with great firmness. 
(5) Indiarubber, 8 gr. ; chloroform, 
600 gr. ; mastic resin, 160 gr. The 
indiarubber is dissolved in the chloro- 
form, the mastic is added, and the 
whole is left to macerate for 8 days, 
that being the time necessary for the 
solution of the mastic. The cement 
is applied cold on a brush, and is used 
for joining glass. (6) Very finely- 
divided indiwubber is melted at a 
temperature of 392^^ F. (200° C.). As 
soon as fusion commences, the 
quantity of tallow or wax is added, 
^ing care to watch the heat and to 
stir without ceasing. When the mass 
is completely melt^, lime, slaked and 
sifted, is added in small instalments, 
till it amounts to half the quantity 
of the indiarubber. The cement thus 
obtained is soft ; if the proportion of 
lime be doubled, the cement will be 
harder, but still supple. When the 
compound has acquired a suitable con- 
sistcmoe, the fire is withdrawn, and 
the preparation is finished. This forms 
a good cement for hometically sealing 
vessels. It does not dry, and remains 
for a long time ductile and tenacious ; 
but it may be made to harden if neces- 
sary, by adding 1 part of red lead to 
the quantities indicated. (7) For 
Vulcanised Rubber. Oil and sulphur : 
1 of sulphur to 12 of oil gives a sub- 
stance like treacle ; 4 to 12 of oil a 


stiff substance like rubber. To be 
successful in making this compound, 
take an iron ladle, such as is used for 
the melting of lead, and fill it not 
more than | full, and place it over a 
clear fire. Owing to a quantity of 
I water being held in the oil by the 
vegetable matter, it will b^m to 
' seethe, and, if not closely watched, 
boil over into the fire. After a little 
time it will subside, the surface re- 
maining quite placid, with now and 
then little flickers of smoke flitting 
across the surface . Y our sulphur must 
be either roll brimstone or the crude 
I sublimed, i.e. not washed or treated 
I with add. If the first, finely powder 
I it, and mix by d^rees in the oil, 
stirring all the time until incorporated. 
(8) Guttapercha. To make gutta- 
percha cement, melt together in an 
I iron pan 2 parts of common pitch 
I and 1 of guttapercha ; stir them well 
together until thoroughly incorpora- 
ted, and then pour the Hquid into cold 
water. When cold it is black, solid, 
and elastic ; but it softens with heat, 
and at 100° F. (38° C.) is a thin fluid. 
It may be used as a soft paste, or in a 
liquid state, and answers an excellent 
purpose in cementing metal, glass, 
porcelain, ivory, etc. It may be used 
instead of putty in glasai^ windows. 

Bubber and GHuttapercba.— 
(1) In making a cement one should 
know pretty ^oroughly what is to be 
expect^ of it before they could advise 
upon it. For instance, an ordinary 
rubber cement will hold on a host of 
different surfaces and with the best of 
success, except where there is con- 
tinued dampness. For holding to 
damp walls, or surfaces where th^ is 
a constant pressure of moisture tihere 
is nothing equal to JeflBrey's marine 
glue, tiie formula for which has been 
published and republished all over the 
world. It consists of-— 1 part rubber, 
12 parts coal tar, and 2 parts ssphal- 
tum. The rubbw, after baving been 
massed, is dissolved in the nndnitnied 
coal tar, and the asiflialtiah is then 
added. This glue, as its name indi- 
cates, is oftentimes used for mending 
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artioles at sea, br.patches, for instance, 
that are to be laid on auiiaoes that are 
to be under water, and it has been 
found to be a most excellent thing. 

(2) A guttapercha cement for leather 
is obtained mining the following. 
It is used hot. Guttapercha, 
parts ; black pitch or asphaltum, 100 
parts ; oil of turpentine, 15 parts. 

(3) An elastic guttapercha cement 
especially useful foratt^hing the soles 
of boots and shoes, as on account of its 
great elasticity it is not liable to break 
or crack when bent. To make it ad- 
here tightly, the surface of the leather 
is slightly roughened. It is prepared 
by dusolving 10 parts guttapercha in 
100 of ben 2 dne. The clear solution 
from this is then poured into another 
bottle containing 100 parts linseed oil 
yamish, and weU shi^en together. 

(4) Davy's universal cement is made 
by melting 4 parts common pitch with 
4 of guttapercha in an iron vessel, 
and mixing well. It must be kept 
fluid, under water, or in a dry, haM 
state. 


(6) A very adhesive cement, especi- 
ally adapted for leather driving bdts, 
is made by taking Usulphideof carbon 
10 parts, oil of turpentine 1 part, and 
dimflving in this sufficient gutta- 
percha to form a paste. The manner 
of using this cement is to remove any 
grease that ma^ be present on the 
mther by placing on the leather a 
pieoe of la^ and then rubbing it over 
witha hot utm. The rag thus absorbs 
the grease, and the two pieces are then 
roo^ened and the cement lightly 
spread on. The two pieces are then 
joined, «ad subjected till dry to a 
slight pressure. 

(6) A solution of guttapercha for 
shomnakers is made % taking pieces 
of waste guttwoercha, f^t prepcu^ W 
soaking in boding water ^ soft. It 
is then cut into small peoes, placed in 
a vessel, covered with coal tar oil, 
'tightly corked to prevent evaporation, 
«M|ulowad tostrad far24 ht^^ It 
melted by standing in hot 
p«(rfectiy fluid, and well 
B«ore hsinx it must ba 


warmed as before, by standing in hot 
water. 

(7) A cement for uniting rubber is 
composed as follows : 100 parts finely 
chopped rubber, 15 of resin, 10 of 
shells ; these are dissolved in bisul- 
phide of carbon. 

(8) Another rubber cement is made 
of 16 gr. rubber, 2 oz. chloroform, 

4 dr. mastic ; first mix the rubber and 
chloroform t(^ether, and when dis- 
solved the mastic is added in powder. 
It is then allowed to stand % for a 
week or two before using. 

(9) An elastic cement is made by 
mixing together and allowing to dis- 
solve the following : 4 oz. bisulphide of 
carbon, 1 oz. fine rubber, 2 dr. isin- 
glass, ^ oz. guttapercha. This cement 
is used for cementing leather and 
rubber, and when to be used the leather 
is roughened and a thin coat of the 
cement is applied. It is allowed to 
completely when the two surfroes 
to joined are warmed and then ^ 
placed together and allowed to dry. 

(10) Cement used for repairing holes 
in rubber boots and shoes is m^e of 
the following solution : (1) Caoutebono 
10 puts, chloroform 280 puts. This 
k simply prepared by blowing the 
caouteWe to dissolve in the chloro- 
form. (2) Caoutchouc 10 parts, resin 
4 parts, gum turpentine 40 parts. 
For this solution the caoutchouc k 
shaved into small pieces and melted 
up with the resin, the turpentine k 
then added, and all k then duscAved 
in the oil of turpentine. The two 
solutions are then mixed t(^;ether. 
To repair the shoe witii tbk cement, 
first wash the hole over with it, then 
a piece of linen dipped in it k pbked 
over it ; as soon as the linen averse 
to the sole, the cement k i^pplied ns 
thickly as required. Chetm: Tni^ 

Eubber to metal*— For petMUt- 
ing rubber or gutta-penha to tptiJ, 
Moritz Qrossmso, mvse the fdfiovitw 
receipt : PulveriM riiellao, dkeolM; 
in ten times its weight of pm afee* . 
memk. In three dim the; aiMVf ' 
will be of the rejjimed 
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The ammonia penetrates the rubber into sticks as large as quills. Used 
and enables the shellac to take a firm for joining glass, earthenware, etc. ; 
hold, but as it all evaporates in time, the edges are heated sufficiently to 
the rubber is immovably f^tened to melt the cement, which is then applied, 
the metal, and neither gas nor water and the joint is made while the heat 
>^011 remove it. lasts. (2) Tears of gum mastic em* 

lainglass. — This is probably the ployed in the same way. (3) Shellac, 
purest form of gelatine or animal glue, 2 parts ; Venice tuipentine, 1 part ; 
and it makes one of the strongest fused t^ether and formed into sticks, 
cements known. As a cement, it may Used as the preceding, 
be treated like glue. From the fact Labels. - (1) The usual adhesive 
that it is made from the sounds of coating for “gum tickets,” is the 
fishes, it is sometimes called fish-glue, cheaper varieties of gum arabic dis- 
Ivory, or Mother-of-Pearl. — solv^ in water, applied with a brush 
The American or Diamond cement and dried. (2) Mix dextrine with 
unites pieces of ivory with great firm- water, and add a drop or two of glycer- 
ness, but where a white cement, of ine. (3) Labels that are exposed 
nearly the same colour as ivory is re- to acid fumes or damp, may be 
quired, the following modification will attached with any good paste, and 
^ found useful : (1) Dissolve 1 part when dry, coated with copal varnish, 
of isinglass and 2 of white glue in 30 If neatly done, the appearance is very . 
of water ; strain and evaporate to good, and moisture and acids have no 
6 pvts, then add ^ part of gum action on them. (4) For attaching 
mastic, dissolved in } part of alcohol, labels to tin and otW bright metallic 
and add 1 part of zinc white. When surfaces, first rub the suH^ vnth a 
required for use, warm and shake well, mixture of muriatic acid and alcohol ; 
The broken ed^ to be joined must then apply the label with a veiy thin 
also be warmed. coating of the piete, and it willadhere 

Japanese.— Hub is simply a paste almost as well as on glass. (5) To 
made of fine rice flour, well ooiled and make cement for attaching labels to 
ground in a mortar. metals, take 10 parts tragacanth mnd- 

Jet. — Shellac is the only cement lage, 10 of honey, and 1 of flour. The ** 
used by jewellers for jet articles, floiu: appears to hasten the drying, 
The broken edges should be made and renders it less susceptiUe to damp* 
yraxm before applying the cement. (6) Another cement that will resutt 
Should the joint be in sight, by smok- the damp still better, but will not ad-^ 
ing the shellac before applying it, it here if the suifoce is gfea^, is made 
wul be rendered the same colour as boiling together 2 parts of shellac, 1 
the jet itself. of borax, end 16 of water. (7) Flour 

Jewellers' (and see Aumeniak). — paste to which a certain proportion of 
It sometimes happens that jewellers, nitric add has been added, and heat 
in setting prodous stonee, breEds; off applied, makes a lasting cement, but 
{neces acddent ; in this case they the add often acts upon the metals, 
unite the parts so that the joint can- The add converts some of the starch 
not be easily seen, with gum mastic, into dextrine. (8) Dissolve 2 dr* isin- 
the stone being previously made hot glass in 4 oz. distffled vinegar ; add as 
enot^h to mdt it. By the same much gum arabic as will give it the 
medium, cameos of v^hite enamel or required oonsisteiuy. This mudlage 
' odoured glam are often joined to a j keeps very well, but is apt to become 
real stone as a ground, to produce the thinner, when a Httle more gtmi ZQiW 
amiea^oe of an onyx. Mastic is be add^. (9) Dissolve ^frmgbm in 
likewise used to cement false backs or vinegar to a poettj tfak^ ccmaistanoe 
'doublets to atones, to alter thdr hue. 1 when warm. This eongeak on cool- 
Uze. (1) BheQao, melted and run ’ ing, and beto it is used shotdd be 
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gently warmed. (10) A capital ad- 
hesive liquid for sticking tickets on 
glass, wood, or paper, is obtained as 
follows : Alx>ut I oz. One glue which 
has been a day before soaked in water, i 
and some candy sugar, with ^ oz. gum ! 
arable, and 3 oz. water, are placed in a 
small bowl over a spirit lamp, and 
continually stirred till the composi- 
tion thoroughly boils and dissolves, and 
the mass becomes thin. When coated j 
with this cement and then dried, the 
tickets, when moistened vrith the 
tongue, will stick with the greatest ten- 
acity. (11) Dextrine, 2 parts ; acetic 
acid, 1 ; water, 6 ; dissolve in a Avater- 
bath and add 1 part of alcohol. Forms 
to excellent mucilage for stamps and 
labels that are to be kept r^y 
gummed.’ (12) It is said that for the 
labels of seltzer or soda water bottles, 
the best paste is one made of goo<l rye 
flour and glue, to which linseed-oil var- 
nish and turpentine have been added in 
the proportion of 4 oz. of each to the lb. 
The pwte must be made ^uite hot, and 
the oil incazporated with it thorough 

heating. lAMlsattachedbythiscement 
do not fall off in damp cellars. (13) 
Setften good glue in water ; then boil 
^ with strong vinegar, and thicken the 
^^d, during boil^, with fine wheat- 
flour, so that a paste results. (14) 
Starch-paste, with which a little Venice 
Uirpenitoe has been incorporated while 
it was warm. (15) Paint solution of 
tanVnn Over the spot, let dzy, and then 
afflx the label previously gummed and 
moistened. (16) Corrosive sublimate, 
125 parts ; wheaten flour, 1000 parts ; 
absinthe, 500 parts ; tansy, 500 parts ; 
water, 15,000 parts. This cement is 
us^l for vessels which are kept in a 
dan^ place ; the addition of the subli- 
mate retards the destruction of the 
labels. (17) Starch, 100 parte ; strong 
glue, 50 pake ; tuipentine, 50 parts ; 
the whols boiled in water. This 
cement dricf quidclT. (18) Best red 
Miling^WAx i oz., spmts of wine 2 dr. , 
‘todflrom 5 to 10 ^ps of muriate of 
stand for 38 hours, and stir 
ji glass tod before using. Tlus 
tomtom lor nearly everything 


adhere to tin articles. (19) Leather to 
polished zinc. Nothing better than 
glue, made in the ordinary znanner, but 
rather thin, to which is added its own 
bulk of Beaufoy’s acetic acid. (20) 
T. A. Richardson, the architect, re- 
cozzimends to every 2 tablespoozifuls of 
the best wheaten flour to add a 
teaspoonful of common moist or brown 
sugar, and a little corrosive subliznate ; 
the whole to be boiled, and continually 
stirred to prevent getting lumpy, till 
of the right thickness. To stop moul- 
diness, a few drops of some essential 
oil, as lavender or pepi^rmint. This 
paste is used to maKe different thick- 
nesses of cardboard. In putting or 
jointing together, he recommends 6 oz. 
gum arabic (best), 1 oz. or less of 
moist or lump sugar, 1 teaspoonful of 
lavender or other essential oil, and a 
tablerpoonful of gin~the whole to be 
mixed in cold water to the consistency 
of a thick syrup, no heat being in any 
way applied. (21) Dissolve 180 gr. of 
best French glue in 180 gr. of water ly 
soaking and heating. Then add a solu- 
tion of Igr. of shellMin 6 gr. of alcohol, 
and stir well as lozig as the solution is 
warm. Mix also 35 gr. of dextrine in 
50 gr. Cf alcohol and 25 gr. of water, 
stir it well in a beaker and place it into 
warm water until the solution is com- 
pleted and has acquired a clear brown 
colour. Mix this solution with that of 
the glue, and pour the whole into a suit- 
able form in which it zziay solidify. 
When wanted for use, cut off a smw 
piece and liquefy it by warzning. 

Labels.— (22) Lehner publishes 
the following formula for znaking a 
liquid paste or glue from starch and 
acid : Place 5 lb. of potato starch in 
6 lb. (3 quarts) of water, and add J , 
lb. of pure ziitzic acid. Keep it m a 
warm place, stining frequently for 48 
hours. Then boil the znixtuie until it 
forms a thick and transluoent.;^b- > 
stance. Dilute with water, if iSaoaao 
sary, and Alter throu^ a tmok 
At the same time, another ptsts is 
zziade frenu sugar and gttm arabin. 
Dissolve 5 lb. gum arabio and X U). 
sugar in 5 lb. ^ trstsr, Sjodmdd 1 os. 
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of nitric acid and heat to boiling. 
Then mix the above with the starch 
paste. The resultant paste is liquid, 
does not mould, and dries on paper 
with a gloss. It is useful for labels, 
wrappers, and fine bookbinders’ use. 
(23) Paper pasted, gummed, or glued 
on metal, especially if it has a bright 
surface, usually comes off on the 
slightest provocation, leaving the ad- 
hesive material on the back of the 
paper, with a surface bright and slip- 
pery as ice. The cheaper description 
of clock dials are printed on paper and 
then stuck on zinc ; but for years the 
difficulty was to get the paper and the 
metal to adhere. It is, however, said 
to be now overcome by dipping the 
metal into a strong and hot solution of 
washing soda, afterwards rubbing per- 
fectly dry with a clean rag. Onion 
juice is then applied to the surface of 
the metal, and' the label pasted and 
fixed in the ordinary way. It is said 
to be almost impossible to separate 
paper and metal thus joined. (24) 
Dissolve 1 oz. gum tragacanth and 
4 oz. gum arabic in 1 pint water; 
strain, and add 14 gr. thymol sus- 
pended in 4 oz. glycerine ; finally add 
water to make 2 pints. This makes a 
thin paste suitable for labelling bottles, 
wooden or tin boxes, or for any other 
purpose paste is ordinarily called for. 
It makes a good excipient for pill- 
xnasses, and does nicely for emulsions. 
The very small percentage of thymol 
pi^ent is not of any consequence, 
j^iis paste will keep sweet indefinitely, 
the thymol preventing fermentation. 
It will separate on standing, but a 
single shake will mix it sufficiently for 
(26) 4 oz. rye flour, ^ oz. pow- 
dered gum acacia. Rub to a smooth 
paste with 8 oz. of cold water, strain 
through a cheese cloth, and pour into 
1 pintof boiling water. Continue the 
heat until thickened to suit. When 
nearly cold add 

1 oz. glycerine, 20 drops oil cloves. 
This 18 suitable for tin or wooden 
boxes or bottles, and keeps sweet for 
a long time. (261 4 oz. jye flour, 1 
pmt water, 1 dr. nitrio acid, 10 minima 


carbolic acid, 10 minims oil cloves, 1 
oz. glycerine. Mix the flour with the 
water, strain tlirough a cheese cloth, 
and add nitric acid. Apply heat until 
thickened to suit, and ^d other in- 
gredients when cooling. This is suit- 
able for bottles, tin or wooden boxes, 
and will not spoil. (27) 8 parts 
dextrine, 2 parts acetic acid, 2 parts 
alcohol, 10 parts water. Mix dextrine, 
water, and acetic add to a smooth 
paste, then add the alcohol. This 
makes a thin paste, and is well suited 
for labelling bottles and wooden boxes 
but is not suitable for tin boxes. 

Laboratory .—Equal p^ts of 
pitch, rosin, and plaster-of -Paris united 
hy fusion. Used for lining casks for 
holding chloride of Hme, and for join- 
ing and coating the masonry of add 
chambers, etc. 

Lamps. — The cement commonly 
used for fastening the tops on petro- 
leum lamps is plaster-of-Paris, which 
is porous, quicldy penetrated hy the 
petroleum, and soon destroyed. An- 
other cement which has not this defect 
is made by boiling 3 parts of resm and 
1 of caustic soda in 5 of water. This 
composition forms a soap, which, when 
mix^ with half its weight of plaster- 
of-Paris, sets firmly in about f hourj' 
It is said to be of great adhesive power, 
not permeable ly petroleum, a low 
conductor of heat, and but superficially 
attwked by hot water. Zinc white, 

I white lead or precipitated chalk may 
i be used instead of the plaster, but 
i when they are used the cement will bo 
' lon^ in harden^. 

Lead. — (1) Simply pure white lead 
ground in oil, and u^ very thick, is 
an excellent cement for mending 
broken crockery ware ; but it takes a 
very long time to harden suflSiciently. 
The best plan is to place the mended 
object in some store-room, and not to 
look after it for several vra^, or even 
months. After that time it wlU be 
found so' firmly united that, if ever 
again brok^, it will not part bn the 
luM of the former fractnre. it leasts 
moisture, and a heat not 
that of boiling water. (2)WhiteHe^ 
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ground in oil^ a sufficient quantity ; 

diy red lead, enough to make a 
stiff putty, t Put the mass in a mortar 
or on a block of iron or smooth stone, 
and pound it till it becomes soft ; con- 
tinue to add red lead, and pound until 
the mass will no longer bc^me softer 
by pounding, nor stick to the fingers. 
At this time it should be of sufficient 
tenacity to stretch out 3 or 4 in. when 
pulled, without parting. The more 
protracted the pound^, the softer, 
mer, and more tenacious the cement 
becomes. Interpose this putty between 
the flanges of steam-pipe joints, taking 
care to put a thin grummet of packing 
or wickmg around the diameter of the 
bore, to keep the cement from squeez-' 
ing through when the flanges are 
screwed together. It is indestructible 
by steam or water, and makes the beet 
joint known to the engineer. (3) Mix 
2 parte finely powdered Hthaige with 
1 ^ vezy^e sand, and 1 of quicklime 
which has been allowed to sMe Bpon- 
taneously by exposure to tiie air. \lnu8 
mixture may be kept for any length of 
time without injuring. In using it, 
a portion is mixed into paste with lin- 
seed-oil, or, still better, boiled Unseed- 
oiL In this state it must be quickly 
.amlied, as it soon becomes hard. (4) 
Mohr’s. Equal parts lithaige 
bridkdust made into a paste with lin- 
seed-oil, apjflied, and a little sand 
dusted over. (6) Serbat’s. Sulphate 
of lead cakined and ground, 72 parte ; 
peroxide of manganese, 24 parts ; lin- 
seed-oil, 13 parts ; intimatdy mixed. 
Hus lute is soft, and will remain in 
that state inde^tely. For use, it 
only needs to be rubbed up between 
the hands. It may be advantageously 
emph^^ in boilers, steam engines, 
etc.; it sets pejteotly, and does not 
softra under the influence of heat, but, 
on the oontcBiy, becomes very hard, 
em^eotallyff care be taken to passa hot 
over the joints. A sudden le^ 
8^ be ^topped immediately, by a^ly- 
this lute under a hot iron, 
preferable to red lead. 
Mather.— (I) Common due and 
equal parts, soaked for 10 


hours in just enough water to cover 
them. Bring gradually to a boiling 
heat, and a(ld pure tannin until the 
whole becomes ropy, or appears like 
the white of eggs. Buff off the sur- 
face to be joined, ajpply this cement 
warm, and clamp fi^y. (2) Mix 
10 parts bisulphide of carbon with 1 
of oil of turpentine, and then add 
enough ^ttapercha to make a tough 
thicUy-flowing liquid. One essential 
pre-requisite to a thorough union of 
the pa^ consists in freedom of the 
to be joined from grease. 
This may be attained by laying a cloth 
upon them and applying a hot iron for 
a time. The cement is then applied 
to both pieces, the surfaces brought 
into contact, and pressure appUed 
until the joint is dry. (8) Another 
leather cement is made of guttapercha 
dissolved in bisulpiiide of carlxm, the 
mixture being alwut the thickness of 
syrup ; the parts to be cemented must 
well ooat^, so as to fill the poree 
of the leather ; then heat the cement 
and join the ends, hammering the 
pcute until the cement is cold. (4) 
To cement leather to metal ; Wuffi 
the metal with hot ^latine ; steep 
the leather in an infusion of nut galls 
(hot), and bring the two together. 
(6) 1 lb. guttapercha, 4 oa. india- 
rubber, 2 oz. pitch, 1 Qz. shellac, 2 oz. 
linseed-oil ; melted together ; it 
hardens by keeping, and needs ro- 
melting for use. (0) Leather to 
metal ; (a) melt togethw equal ports 
asphalt and guttapercha, and a|^ly 
hot under a press. (6) F. Siebuxw 
reconunends the following process cy 
Fuchs. Digest 1 part crushed nut^ 
galls with 6 distilled water for 6 houri^ 
and strain ; macerate glue with its 
own weight of water for 24 boora, aipA 
dissolve *, spread the wann inftunohdl 
the galls on the leather, and tbliA gins 
on the roughened nratallic atmos; 
apply the prepared euiteoei together/^ 
and dry gently; the leather then 
adherw ao firmly to the mefaal tlwt 
cannot be removed without liHdQg. 
C PoM. Motiehlatt.’) (7) tAathqr .te 
Paatoooard. Btroiig gliie,M^^ yixUt 
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is dissolved with a little turpentine in 
a sufficiency of water, over a gentle 
fire ; to the mixture is added a thick 
paste made with 100 parts of starch. 
It is applied cold, and dries rapidly. 
(8) A good cement for splicing leather 
for straps is gutta-percha dissolved in 
bisulphide of carbon, until it is of the 
thickness of treacle ; the parts to be 
cemented must first be well tliinned 
down, then pour a small quantity of 
the cement on both ends, spreading it 
well so as to fill the pores of the 
leather, warm the parts over a fire 
for about half a minute, apply them 
quickly together, and hammer well. 
The tettle containing the cement 
should be tightly corked and kept in 
a cool place. 

Letters, Cements for Fasten- 
ing. AfetaZ Lettcrt upm Olass, 
M^Ue, Wood, etc. — (1) Mix coj^ 
▼amish, 15 parts ; boU^ linseed-oil, 
5 ; oil of turpentine, 5 ; and glue, 5. 
The glue is dissolved by placing the 
mixture in a water bath. When solu** 
tion is complete, 10 parts of slaked 
lime are added. (2) Mix 16 parts of 
a varnish prepared from sandarac and 
white resin with 6 parts of linseed-oil, 
boiled with litharge, and 5 parts of 
oil of turpentine. To this add 6 pa^ 
of marine glue, and after dissolving 
this mixture on a water bath add 10 
parts of flake white and white-lead. 
(3) Mix 15 parts of copal varnish pre- 
pc^ with an addition of resin and 
b parts of oil of turpentine with 2 
pa^ of powdered isinglass, 5 of sifted 
u:on filing and 10 of washed clay or 
ochre. • (4) Mix 16 parts of copal 
yamish prepared with gum lac, 6 of 
linseed-oil boiled with litharge, 8 of 
solution of caoutchouc in tar oil, 7 
of tar oil with 10 of Roman cement 
and plaster of Paris. (5) Brass lettera 
may oe securely fasten^ on glass pnes 
with a cement composed of, litnaige 
2^ parts, white lead 1, boiled linseed- 
roil 8, gum copal 1, Mix just before 
ttsing. It forms a quickly drying and 
secure cement. 

Porodain Zettert.-^iSix 80 parts of 
starch and 100 of pulverised chalk 


with equal parts of water and alcohol, 
together with the addition pf 30 parts 
of Venetian turpentine. Care must 
be had to agitate the mass with a stick 
so as to insure its homogeneity. 

London. — Boil a piece of Glou- 
cester cheese three times in water, 
each time allowing the water to eva- 
porate. Take the paste thus left and 
thoroughly incorporate with dry quick- 
lime. It will mend glass, wood, china, 
etc., very eflectually. (And see 
Casein.) 

Mahogany. — ^The following lutes 
are used to stop holes and cracks in . 
mahogany furniture : (1) Beeswax, 
i 4 oz. ; melt and add IndW red, 1 oz., 
and enough yellow ochre to produce 
the requir^ tint. (2) SheDac melted 
and coloured as above, very hard. 

Marble. — (1) Keene's. Baked 
gypsum or plaster-of -Paris, steeped in 
a saturated solution of alum, and then 
recalcined and reduced to powder. 
For use it is mixed up with water as 
ordinarj’' plaster-of-Paris. This pre- 
paration forms a stucco, rather than a 
cement. It takes a high polish, and 
when coloured is very beautiful, but 
does not unite pieces as strongly as : 
(2) An excellent cement for mending 
marble or any kind of stone, is made 
by mixing 20 parts of litharge and 1 of 
fr^hly burned lime in fine ffiy powder. 
Tliis is made into a putty by linseed- 
oil. It sets in a few hours, having the 
appearance of light stone. (8) I^dn, 

8 parts ; wax, 1 ; plaster-of-Paris, 4 ; 
mix by fusion. The pieces to be 
joined must be made hot. (4) Lao 
coloured to imitate the marble ; may 
be mixed with marble dust passed 
through a silken sieve. (6) W. P. 
Reid gives the following. B^;m with 
the raw gypsum in lumps of moderate 
size, burning them at the usual tem- 
perature (below red heat). The solu- 
tion of alum should contain 1 part of 
this salt in 10 of water. There is no 
difficulty in dissolving this quantity if 
the watOT be previously heat^ and the 
alum coarsely pulveris^. By immers- 
ing the lummof burnt gypsum in tj^ 

I solution whue they are stiil warm, and 
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leaving them in it for about 15 minutes, 
they become thoroughly saturated 
with the liquid. They should then be 
allowed to drain and again burnt, but 
this time at a red heat. Gypsum 
which has been treated in this way, 
forms, when pulverised, a slow-setting 
cement which ultimately attains great 
hardness, and has frequently been 
used for making paving tiles, eapeci&Uy 
in Italy. (6) Jnio a solution of chlor- 
ide of zinc, sp. gr. 1*490 to 1 ’652, is 
introduced, 3 per cent, of borax or sal 1 
ammoniac ; when this is dissolved. I 
oxide of zinc, which has been subjected 
to a red heat, is added, till the mass 
attains the desired consistence. This 
cement becomes as hard as marble, and 
may be used for moulding. (7) 12 
parts Portland cement, 6 slaked Ume, 

6 fine sand, 1 infusorial earth, and mix 
into a thick paste with silicate of soda. 
The object to be cemented need not be 
warmed. The cement sets in 24 hours, 
and the fracture can then hardly be 
detected. The cemented portions are 
harder than the rest, and the fracture 
cannot by any chance be reopened. 

(‘ Polytmh. Centralblatt.*) 

Mcurine Glue (and see Indian 
bubbeb). — Marine glue is probably the 
strongest cement known, and when 
well made and properly applied, it is 
capable of uniting wood, metal, glass, 
leather, etc., with a strength and dura- 
bility that is astonishing. It is a com- 
bination of shellac and indiarubber in 
proportions which vary according to 
the purposes for which the cement is 
to be used. Some is very hard, some 
quite soft. The degree of softness is 
also regulated by the proportion of 
naphtha used for dissolving the india- 
rubber and shellac. It is difficult to 
prepare it on the small scale. The 
following is the formula for the ordi- 
nary variety,: (1) Indiarubber (cut 
small), 1 part ; coal-tar naphtha, 12 ; 
digest in a covered vessel with heat 
and agitation, and when the solution 
la ixnuplete, of powdered shellac, 

SfO parts. Continue the heat aiui 
atimng until perfect lique&ction has 
taken place, and pour tl^ fused mass, 


i whilst still hot, on slabs of polished 
; metal or stone so as to form thin 
' sheets. Wlien used it is to be heated 
to its melting-point, 248° to 250° F. 
(120° to 121° C.), in an iron vessel, 
and applied in the liquid state with a 
brush. Great care and considerable 
experience are necessary to enable any 
j one to use this cement. If the solid 
/ cement be heated but a veiy few 
j degrees above its melting-point, it 
I crumbles and becomes useless. One 
may succeed by cutting it in shreds, 
placing these l^tween the parts to be 
joined, and heating the whole until the 
glue can be preset into uniform con- 
tact with the entire surfaces. Some- 
times it is convenient to use a form of 
the glue which is more fluid, from con- 
taining more naphtha. The following 
formuhu answer in such cases, but are 
not as strong as the ordinary marine 
glue. (2) Dissolve 3 parts shellac, and 
1 of indiarubber, in separate vessels, 
in ether free from alcohol, applying a 
gentle heat. When thoroughly dis- 
solved, mix the two solutions. Use 
rectifi^ sulphuric ether that has been 
washed to remove alcohol and acidity, 
and indiarubber that has not been vul- 
canised. When the indiarubber has 
become well softened by the ether, 
break it up into small pieces, and stir 
well until a homogeneous soft msw* is 
obtained. It will be as well to cut the 
rubber into small pieces before pouring 
the ether on, but the mass must be 
frequently and well stirred. Pour t^ 
Bo'ution of shellac into that of the 
rubber, and incorporate them thor- 
oughly ly stirring. This is a modifi- 
cation of the famous marine glue, and 
resists the action of water, both hot 
and cold, and most of the acids and 
alkalies. If the glue be thinned by 
the admixture of ether, and af^ed as 
a varnish to leather, along the seams 
where it is sewed tc^ether, it peuden 
the joint or seam water-ti|^t, and 
almost impossible to separate. (3) 
The following recipe, taken from ' New 
Remedies,' is said to yield a strong 
cement : 10 parts of indiarubber are 
dissolved in 120 of bemdne with the 
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aid of a gentle heat. When the boIu- 
tion is complete, which sometimes re- 
quires 10 to 14 days, 20 parts of 
asphalt are melted in an iron vessel, 
and the indiarubber solution is poured 
in very slowly, in a fine stream, and 
under continued heating, until the 
mass has become homogeneous, and 
nejirly all of the solvent has been 
driven oflT. It is then poured out and 
cast into greased tin moulds. It 
forms dark brown or black cakes, which 
are very hard to break. This cement 
requires considerable heat to melt it ; 
and to prevent it from being burnt, it 
is best to heat a capsule containing a 
piece of it first on a water-bath, until 
the cake softens and logins to be liquid. 
It is then carefully wiped dry, and 
heated over a naked flame, under con- 
stant stirring, up to about 300® F. 
(149® C.), The edges of the article to 
be mended should, if possible, also be 
heated to at least 212° F. (100® C.), 
so as to permit the cement to 
applied at leisure and with care. The 
thinner the cement is applied, the 
better it binds. (4) Indiarubber, 15 
to 20 gr. ; chloroform, 2 fl. oz. ; dis- 
solved ; powdered mastic, 4 oz., is 
added. The cement must be kept well 
corked, and in a cool place, to prevent 
loss by evaporation, (6) Finely divided 
indiarubber, 1 part, is dissolved in 
naphtlia oil, or crude naphtha, 40 parts. 
The solution is not completed in less 
than 10 or 12 days, and, in order to 
facilitate it, the mixture should be 
repeatedly agitated. To it, is then 
added gum lac, in the proportion of 
2^ parts by weight of lac to 1 of solu- 
tion. The compound is then placed 
in an iron vessel over a fire, and con- 
stantly thinned till it becomes homo- 
geneous. It is then poured on a cold 
surifeoe, such as a slab of marble or a 
flag-stone, and left till cool, when it is 
broken up and put by for use. The 
indiarubl^r is sometimes omitted, in 
which case, the proportions will ^ 1 
part of naphtha and 2 of lac. When 
required for use, the cemrat is heated 
at a temperature not exceeding 212® 
to 230® F. (100® to no® C.), in a thick 
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I vessel of copper or oast iron, and is 
brushed in thin and even layers on the 
I surfaces to be joined ; these are then 
brought into close contact, and 
j strongly pressed. If the surfiM^s are 
! so wide that the cement becomes cool 
I before the operation is finished, it is 
j well to pass a hot iron — say at about 
140° F. (60° C.) — over it. It is valu- 
able, not only for repairing broken 
wood, but also for cementing the 
moulds used in foundries, for caulking 
ships, for joining blocks of marble or 
granite, and for uniting wood and iron. 
It can be made as hard as desired, by 
increasing the proportion of lac. 
With the addition of bichloride of 
mercury dissolved in wood spirit, this 
cement might, with economy, replace 
the copper sheatliing of ships. Wood, 
iron, plaster, and brick, to which it is 
applied, assume a varnished appear- 
ance ; timber is rendered free from the 
. attacks of insects and from liability to 
i rot, and iron is preserved from rust. 

I Masons’. -(1) 20 lb. clean river 
sand, 2 lb. litharge, 1 lb. quicklime, 
sufficient linseed-oil to form a thin 
paste. Used for joining fragments of 
stone. (2) (/ad’s. 3 parts well-dried 
and powdered clay, 1 of iron oxide, 
mixed together and made into a stiff 
paste with boiled oil. Used for work 
required to harden under water. (3) 
For grotto work. Commonest sealing- 
wax. (4) An excellent cement for 
foot- walks, and for all uses which re- 
quire exposure to the weather or to 
dampness, is described in * Der Ftak- 
, tische Idtuschinen-Constructeur.’ It 
, is made by thoroughly stirring Portland 
: cement or good hydraulic lune into a 
j warm solution of glue, so as to make 
I a thick paste, and applying it imme- 
diately. In three days it acquires ex- 
traordinary hardness and tenacity. 
It is an excellent cement for joining 
the porcelain heads to the metal spikes 
which are used as ornamental nails. (5) 
Fahnejelm recommends a mixture of 
75 parts of carefully washed chalk and 
25 ^arts of washed kaolin, to be first 
calcined to red heat, and afterwards 
ground. The powder is then snow 
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white, or, if the heat has been too 
great, it has a bluish shade. Either 
^one, or with a small percentage of 
gypsum, it makes an excellent hy- 
draulic cement. (6) 1 part yellow 
Botany Bay gum, 1 of brickdust, 
melted together. For stoneware. (7) 
60 parts chalk, 20 of lime, 20 of salt, 
10 of Bamsey sand, 5 of iron filings, 5 
of clay ; ground together, and calcin^. 
Beale’s. (8) 3 parts clay, 1 of slaked 
lime; mixed, exposed for 3 hours to 
full red heat, and ground to powder. 
Bruyere’s hydraulic. 

Mastic (various). — (1) Pulverised 
baked bricks, quicklime, and wood 
ashes, equal parts ; mix thoroughly, 
and dilute with olive-oil ; this mastic 
hardens iJmost immediat^y in the air, 
and never cracks beneath water. 

McuUe for wood Mock floors. — (a) 
This consists of 3 parts pitch and 1 
part Stockholm tar heated together 
and used hot. The mixture is poured 
into a wooden tray and each floor block 
dipped to the depth of the key, then 
prrased doAvn in position. In some 
cases the mixture is poured on floor 
and the blocks pressed on to it. This 
is more comfortable to the hands, but 
not so good in results unless the man 
is experienced in his work. About 6 
quarts is allowed to a square. (6) Coat 
the concrete or cement floor with 
Stockholm tar, then lay blocks with 
mftstic composed of 100 parts asphalt 
to 1 part Stockholm tar, melted to- 
gether and used hot. (c) 2 parts 
Stockholm tar, 1 part pitch heated to- 
gether uid thickened a little with 
about ^th quicklime. 

Matw for hedd/mg wood sills on 
atone, etc.— >(a) 8 parts dry red lead, 
and 8 ports sharp clean sand, to which 
is added 2 pa^ ground lias lime. 
Mix dry, then make into a stiff paste 
with bwed linseed-oil. (5) 1 part dry 
red lead, 8 parts dry brick dust, mixed 
to a paste with boiled linseed-oil. In 
applying see that surfaces are clean 
dry, then coat with boiled oil and 
the mastic as putty would be used. 
for hitmen range and stove 
i 0 orA—- Fme sharp sand, 2S lb. ; pow- 
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dered litharge, 14 lb. ; quicklime, 4 lb. ; 
linseed-oil to make a mass like putty. 

Mastic Cement for Covering the 
Fronts of Homes . — 60 parts, by mea- 
sure, of clean dry sand, 50 of lime- 
stone (not burned) reduced to grains 
like sand, or marble dust, and 10 
parts of r^ lead, mixed with as much 
boiled linseed-oil as will make it 
slightly moist. The bricks to receive 
! it should be covered with 3 coats of 
! boiled oil, laid on with a brush, and 
! suffered to d^ before the mastic is put 
I on. It is laid on with a trowel like 
plaster, but it is not so moist. It be- 
comes hard as stone in a few months. 

I Care must be exercised not to use too 
, much oil. 

I SerhaVs Mastic . — Finely pulverised 
sulphate of lead is pouncled together 
with 1 part of old linseed-oil in a suit- 
able apparatus. Repeat the operation 
twice, adding each time 1 part of 
finely pulverised pyrolusite. It is 
then preserved in a stone vessel closed 
with wet bladder. Another direction 
for •proparing this mastic is as follows : 

[ Triturate 5 parts of zinc oxide and 5 
of sulphate of lead with about 4 of 
I linseed-oil, then add gradually 10 parts 
of finely ground pyrolusite and a like 
! quantity of-colcothar, and pound the 
whole in a cast-iron mortar with an 
iron pestle, adding gradually 100 parts 
more of pyrolusite and a like quantity 
of colcothar. The cement is good 
when sufficiently thick, and at the 
same time so flexible that it can be 
rolled out between the fingers without 
breaking. If the cement has become 
hard add some more oil and work it 
thoroughly with the iron pestle. 

Meerschaum.— (1) The best ce- 
ment for joining pieces of meerschaum, 
is Egg Cement^ which see. (2) Qarlio, 
crushed to form a sort of d^h, is 
rubbed over the sur&ces of the meer- 
schaum to be united ; the lal^lnr are 
then bound tightly together irith fine 
wire, and boiMin milk for half ^hour. 
(8) Quicklime is mis»d toa tfai^ cream 
with the white of an egg., These ee- 
ments will also join fragments of i^ass 
or china. ^ 
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Metal to Glass, Stone, Etc.— 

For attaching metal plates, such as 
letters, etc., to flat sheets of glass, the 
following may be used : (1) Copal 
varnish, 16 ; drying-oil, 6 ; turpentine, 
3. Melt in a water-bath and add 10 
parts slaked lime. (2) Copal varnish, 
16 parts ; boiled linseed-oil, 5 ; Venice 
turpentine, 5 ; glue, melted in the 
smallest possible quantity of water, 5 
parts. Melt together and add 1 0 parts 
of powdered quicklime. (3) Carpen- 
ter’s glue, 4 parts ; Venice turpentine, 
1. (4) Rosin is melted, and into it is 
stirred calcined plaster till the mass is 
reduced to a paste, to which is added 
boiled oil, in sufl&cient quantity to bring 
it to the consistence of honey. It is 
applied warm. (5) Into melted rosin, 
180 parts, are stirred burnt umber, 30 
parts ; calcined plaster, 15 paHs ; 
lx>iled oil, 8 parts. (6) Rosin, 4 to 5 
parts ; wax, 1 part ; colcothar, 1 part ; 
the whole molted together. A little 
powdered plaster is often added. (7) 
Sandarac or galipot varnish, 15 parte ; 
boiled linseed -oil, 6 parte ; turpentine, 
2 J parte ; essence turpentine, 2^ parte ; 
marine glue, 5 parte ; pearl wlute, 
5 parte ; dry carbonate of lead, 5 
parts ; mixed. (8) Copal or lac var- 
i^ish, 15 parts ; drying oil, 5 parte ; 
indiarubber, or guttapercha, 4 parte ; 
coal oil, 7 parte ; Roman cement, 6 
parte ; plaster, 6 parte. (9) Copal or 
rosin varnish, 15 parte ; turpentine, 2 \ 
parte ; essence of turpentine, 2 ^ parte ; 
fish isinglass, in powder, 2 parte ; iron 
filings, 3 parts ; ochre or rottenstone, 
10 pi^. These cements are much 
used for fixing metallic letters to glass, 
marble, or wood. The two following 
are particularly good for uniting brass 
and glass : (10) Caustic soda, 1 part ; 
rosin, 8 parts *, plaster, 3 parts ; water, 
5 parts, the whole is trailed. This 
comTOund hardens at the end of half 
an hour ; the hardening may be 
retarded by replacing the plaster by 
sino white, white lead, or sliced Ume. 
(11) Fine litharge, 2 parts ; white lead, 
1^ part ; copal, 1 part ; boiled linseed- 
oil, 8 parts ; the whole is triturated 
U^ether. (12) For joining metallic 


surfaces, where soldering is inconveni- 
ent, recourse may be had to a composi- 
tion formed in the following way : 
Pure and finely divided copper, such 
as that obtain^ by the r^uction of 
sulphate of copper with zinc clippings, 
20 to 36 parte, according to the degree 
of hardness desired in the cement, dis- 
solved in a sufficient quantity of sul- 
phuric acid to make a thick paste ; 
with this is incorporated, by tritura- 
tion in a mortar, mercury, 70 parte. 
The mass is soft, but hardens at the 
end of some hours. For use it is 
heated to 212° F. (100° C.), and pow- 
dered in an iron mortar heated to 302° 
F. (150° C.) ; it then assumes the con- 
sistence of wax, and is harder in pro- 
portion as it contains more copper. It 
adheres strongly on drying. (18) To 
obtain a cement suitable for joining 
metals and ndn-metallic substances, 
mix liquid glue with a sufficient quan- 
tity of wo^-ashes to form a thick 
mass. The ashes should be added in 
small quantities to the glue while 
boiling, and constantly stirred. A 
sort of mastic is thus obt^ed, which, 
applied hot to the two surfaces tk^t 
are to be joined, makes them adWe 
firmly together. (14) A similar sub- 
stance, may be prepared by dissolving 
in boiling water, 2 \ lb. of glue and 2 
oz. of gum ammoniaoum, adding, in 
small quantities, about 2 oz. of sul- 
phuric acid. 

Microscopical.— A cement in- 
vented by Dr. J. Q. Hunt, is prepared 
as follows : Take dammar gum, any 
quantity, and 'dissolve it in benzole ; 
after obtaining a solution just thick 
enough to drop readily from the brush, 
add enough of the fteest dry oxide of 
zinc previously triturated in a mortar 
with a small quantity of benzole, until 
the solution becomes white when 
thoroughly stirred. If not too much 
zinc has men added, the solution will 
drop quickly from the brush, flow 
readily, and dry quick enough for con- 
venient work. It wiR adhere, if worked 
properly, when the cell cover is pressed 
down, even when glycerine is for 
the preservative m^um ; keep in an 
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alcohol-lamp bottle with a tight lid and 
secure the brush for applying the 
cement in the lid of the bottle. Its 
advantages lie in the circumstance 
that the glass cover can be placed 
upon the ring of it whilst still fresh 
and soft, and that in drying it adheres 
to both cover and slide, so as to form 
a joint between them of the width 
of the ring of cement, and not, as with 
asphaltum, gold-size, etc., simply at the 
edge and upon the outside of the cover. 
The metiiod of mounting with it is 
as follows : A ring of any desired size 
is made by means of an ordinary Shad- 
bolt's turntable, upon a slide, which 
is then placed to one side to dry ; when 
required for use, the specimen, cover, 
etc., being all prepared and re^y, the 
slide is again pla^d upon the turn- 
table, and a new ring of cement put 
directly upon the old one. The speci- 
men is immediately placed within the 
cell thus formed, and the requisite 
quantity of carbolated water placed 
upon it. The cover which must be 
laige enough to entirely or nearly 
cover the cement ring, is now picked 
up with the forceps, the under side 
b^g moistened by the breath to pre- 
vent adhesion of air-bubbles, and care- 
fully placed in position. It is now to 
be carefully and equably pressed down 
with some force ; by this any super- 
fluous water is squeezed out, and the 
cover is forced down into the cement, 
which rises as a little ring around its 
edge. The pressure is best made with 
a stiff needle, at first on the centre, 
and then upon the edges of the cover, 
which may finally be made slowly to 
revolve beneath the needle point. 
The slide may then be put aside to 
dry ; or, better, an outside ring of the 
cement put over its edge in the usual 
way. If time be an object, and only 
a shallow cell be required, the first 
ring of cement may be dispensed with, 
and the whole mounting be done in a 
few minutes. (2) According to Dr. L. 
Heydenreidh of St. Petersburg, the 
/^est cover-glass should be ; (a) 
^ Aibsolutely hermetic, and should not, 
' wider any circumstances, require re- 


newal every year. Two or tliree coats 
of the cement, applied at short inter- 
vals after an object is mounted, should 
permanently secure and preserve the 
object, (b) It should be as hard as 
glass, or, if possible, harder, (c) It 
should not crack nor become detached, 
and should be so solidly adherent as to 
be less likely to break than the glass 
to which it is attached. And (d) It 
I should be insoluble in water or glyce- 
I rine, or in anyliquid used as an immersion 
medium with objectives. Notwith- 
standing the large number of cover- 
glass cements already known and in 
use, he thinks another should Ije sought 
for — one which shall conform to the 
foregoing requirements. We liave 
commercial varnishes, which are very 
I hard and durable. Some of them, 
i used in the finishing of carriages, are 
; found, after the lapse of a year, to be 
, in the same condition as when first 
I applied. The varnish used on tin pans 
' in^bumen factories remains unchanged 
fear a year, although subjected daily, 
for many hours, to a temperature of 
100° R. (267° F. ). These and similar 
i varnishes are made of resins, copal, or 
! amber. Of all resins, amber and some 
kinds of copal are the hardest. Copal 
varnish is l^th hard and elastic ; amber 
varnish is harder than copal, but not 
so elastic, and is, consequently, more 
brittle: hence, for a cover-glass cement, 
a mixture composed of both should be 
used. Only the best and clearest 
kinds of amber (the opatjue pieces con- 
tain various kinds of minerals), and 
only the hardest kind of copal — that 
is, the East-India or Zanzibar copal — 

' should be selected for cover-glass 
! cements. Zanzibar copal is taken from 
' the earth in flat, disc-shaped pieces, 
i varying in dimensions from the size of 
: a pea to the size of the human hand ; 
is colourless, yellow, or of a dark red- 
brown colour, and transparent ; ^ the 
surf^, roi^li. Bombay copal cf>mes 
in larger pieces, is of a yellowish-red 
colour, has, when broken, a smooth, 
l^lassy surface, and is but very slightly 
inferior in quality to the cop^ of Zan- 
zibar, Sienra-Leone copal .fiornes fri 
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small, ball-shaped pieces, about 1 in. 
in diameter, or in pieces resembling 
drops in shape. All the other kinds 
are softer than those just described. 
The best solvent for resin, and the one 
which possesses the most adhesive 
quality, is linseed-oil varnish, made of 
pure, old linseed-oil. Neither alcohol, 
ether, chloroform, nor any other 
quickly evaporating menstruum should 
be used. In order to hasten dessica- 
tion of the resin, and to obtain for the 
cement the proper consistency, an 
ethereal oil which, upon drying, will 
leave a surface perfectly even, should 
be added to the mixture ; and oil of 
lavender, either alone or mixed with 
linseed-oil varnish, is suitable for these 
purposes. The resins being thus dis- 
solved in linseed-oil varnish until the 
solution attains the consistency of 
syrup, oil of lavender should be added 
until ttie mixture becomes thin 
enough to use in mounting microscopi- 
cal objects — and the cement is finish^. 
The property of adhering to glass is 
increased in the cement by adding to 
it a small quantity of cinnabar ; but 
such addition causes it to dry less 
rapidly. In a week from the time of 
using it the cement becomes dry, and 
BO firm that the finger-nail will make 
but a slight impression on it. For 
months it remains in this condition. 
At the expiration of a year, it is very 
hard, and has a glassy surface. 

So much for the component parts. 
The preparation of this cement being 
somewhat difficult it would perhaps be 
advantageous to buy the varnishes ready 
made, and then proceed as follows : 
Taking equal parts of the best, clearest, 
and hwdest amber* varnish and copal- 
vamish, mix them and heat until all 
the turpentine has disappeared. This 
will require a temperature of 100° to 
160° R. (267°-370° Fahr.). As soon as j 
all the turpentine has evaporated, re- 
move the dish from the flame, allow it 
to cool somewhat, and then add oil of 
lavender to the liquid in proportion of 
^ to 1 ; mix well, and allow the entire 
mass to cool thoroughly. The process 
is terminated by adding from 20 per * 


cent, to 40 per cent, of artificial cinnabar 
(rosin with cinnabar), which should be 
very carefully and thoroughly rubbed 
in. The best method for rimbing in the 
cinnabar is that employed in the pre- 
paration of fine oil-paints. Should the 
cement when finished be too thick for 
use, as much oil of lavender as will give 
the required fluidity may be added. 
The component parts and their pro- 
portions would then be as follows : — 
Amber .... 25 parts. 

Copal 25 ,, 

Linseed-oil varnish .50 ,, 

Oil of lavender . . 60-60 ,, 

Artificial cinnabar . 40-60 ,, 

Dr. Heydenreich continues his article 
by describing the manner in which the 
cement should be applied, but as his 
method is the same as that employed in 
the use of Canada balsam and other 
cover-glass cements, and, consequently, 
familiar to all microscopists, it is not 
necessary to make a note of it. How- 
ever, he advises, in order to secure a 
perfect mount, that a second ring be 
made after the first or second week 
from the time of mounting ; and a 
third, after the first or second month ; 
each additional ring to be slightly wider 
than the preceding one. (And see 
Canada Balsam.) 

Milk. — This cement is not so gene- 
rally known as it ought to be. It is 
the simplest and best domestic cement 
for repairing china and crockeiy. The 
process consists simply in tying the 
parts firmly tether and boiling them 
in skimmed milk. The tying together 
of the pieces of a round cup or bowl is 
not a very simple matter, but it can be 
done by going the right way to work. 
First, arrange the parts in their proper 
positions, and, if a bowl, set it mouth 
down, as the pieces will keep th^ 
I arrangement l^t in this position. 

I Then wind stout tape round the 
article, so as to hold the pieces to- 
gether. Tape is far better tham tvdne, 
and pieces should be kept for this 
purpose. It is easy to draw the tape 
I tight until we come to Ue the en£i, 

* and then special devices must be used. 
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When sufficient tape has been wound 
round the article, let one person hold 
it from slipping by pressing a finger 
firmly on each end, and then let an- 
other person tie the ends in a firm 
knot, but leaving the tape so loose from 
the article that a pencil or stout skewer 
may be passed under it. Then by twist- 
ing the skewer the tape is tightened in 
the same way that a surgeon compresses 
an artery with his tourniquet, and by 
passing the fingers over the tape, and 
smoothing it forward toward the ends, 
all the pieces may be pressed together 
with a firmness t^t cannot be obtained 
in any other way. The article should 
now be placed in a pan of cold milk 
(skim-milk is the b^t and cheapest), 
which should be gradually heat^ to 
the boiling-point, and kept at this tem- 
perature for some time — say ^ to 1 hour 
—care being taken not to allow it to 
bum. The articles are allowed to cool 
in the milk, and when taken out are 
wiped dry and allowed to stand for a 
day or two until the cement has become 
quite hard. They may then be washed 
off with warm water, and the parts 
will be found to be strongly cemented 
together. The same m^ may be 
usM again, but not with such good 
effect. Generally, however, it is pos- 
sible to pack quite a number of articles 
in the pan in the first place, especially 
if they can be nested,” or placed one 
within the other. 

'Kucilag^. — Stir 2^ lb. potato 
stcurch into 3 pints cold water and add 
2 oz. pure nimc acid. Let stand in a 
warm place for about 2 days, stirring 
oocasionaUy. Next boil until the mass 
becomes tUck and translucent, after 
which dilute with water if required 
and filter through cloth. 

Ifstoraliits'.— Consists of muci- 
lage of gum arable, thickened with 
starch powder or farina, with the 
addition of a little lemon -juice. 
Sometimes the mucilage is used 
alone. , This cement is employed 
naturalists, for mounting speoi- 
by artifidal flower makers; 
by donfectioiiers, to stick ornaments 
o^tbi^ cakes, etc. 


Opticians’. — The cements ob- 
tained from the following formulee 
are used by opticians for fixing lenses, 
prisms, etc., to chucks and holders, 
while they are being ground. (1) 
Pitch, 5 parts ; wood ashes, 1 ; tallow, 

1, less or more, according to the tem- 
perature of the season. (2) Shellac 
softened with rectified spirit or wood 
naphtha. (3) Beeswax, 1 oz. ; resin, 
15 oz. ; melt and add 5 oz. of whiting 
previously heated red hot and still 
w£u*m. (4) Resin, 1 lb. ; melt and 
add dry and warm plaster 4 oz. This 
forms a very strong cement for rough 
purposes. 

Parabolic. — This is a variety of 
casein or cheese cement, prepared as 
foUowB : Curdle skim-milk with rennet 
or vinegar, press out the whey, and 
dry the curd by a very gentle heat, but 
as quickly as possible. When quite 
dry, grind it in a pepper or coffee mill, 
and triturate it in a mortar until re- 
duced to a very fine powder. Mix 10 
parts hv weight of this powder with 1 
of quicudime, also in very fine powder, 
and to every ounce of the mixture add 
5 or 6 gr. of camphor. Triturate the 
whole together, and keep in phials 
well corked. Used to unite glass, 
earthenware, etc., which it does v^ 
strongly. It is made into a paste with 
a little water as wanted, and applied 
immediately. 

Parchment Paper.— The beet 
cement for pasting parchment paper is 
casein glue. It is much better than 
BO-call^ chrome glue, because the 
latter produces yellow or brownish 
spots where it hw been employed. 
Casein glue is a solution of casein, 
which appears as whey or drop when 
milk is allowed to curdle. t£« glue 
is dissolved in a saturated solution ot 
borax. When dried in the iff 
transparent gelatine, . it appeam as 
greyish white and somewb^ ^ Ipittle 
matter, which can be easily d^olved 
in watw, and possesses great adhwve- 
ness \^en emj^oyed for pasting 
parchment paper, a thin paste is prp* 
peredj used in the ouston^ man^, 
and tiM jointed plaoee are afterwwda 
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exposed for a little while to a jet of 
steam. 

Parian. — Same as Keene’s marble 
cement (see Marble) substituting a 
solution of borax for one of alum. 

Paris. — This cement is used for 
mending shells and other specimens of 
natural history. It is composed of 
gum arable, 5 ; sugar candy, 2 ; white 
lead, enough to colour. 

Paste. — Next to glue, paste is the 
most extensively used, and the most 
valuable cement that we have. For 
ordinary purposes it consists simply of 
flour, made into a thin cream with 
water, and boiled. It then forms a 
stiffish mass, which may be diluted with 
water so as to bring it to any required 
condition of thickness. There are two 
distinct elements in flour, both of 
which are valuable, one is starch, and 
the other is gluten. The cheaper 
kinds of flour, and especially rye flour, 
^ rich in gluten, while wheat flour 
is rich in staxtsh. In the latter case, 
it is sometimes of advantage to add a 
little common glue to the paste. For 
ordinary purposes no additions are 
necessary, but where paste is to be 
kept for a long time, various ingre- 
^ents may be added, to prevent sour- 
ing and moulding. A few cloves form, 
perhaps, the best preservative for 
small quantities. On the lai^er scale 
carbolic acid may be used. Accor^ng 
to Lunge, souring and moulding may 
be entirely prevented by the addition 
and thorough mixture with thefreshly- 
prepared paste of a few gr. of salicylic 
add. When thus treated, a paste may 
be kept for weeks in a heated room 
without loosing its freshness, and even 
when it has, by long standing, become 
diy and tough, may be at once ren- 
fliud and serviceable by treat- 
ment with hot water. The addition 
of the acid does not, according to this 
author, affect the stickiness of the 
pa^ to any sensible degree. When 
it is desired to prevent the attacks of 
insects, either before or after use, the 
addition of corrosive sublimate is a I 
sure preservatiye, but as this substanoe ' 
la a powerful poison, great care must 


be exercised when it is employed. The 
following formulae give go^ results 

(1) Starch Paste . — This is best pre- 
pared by triturating the starch with 
cold water in a mortar until no lumps 
remain, and not too thick a masut is 
formed, and pouring into this boiling 
water very slowly, with rapid stirring, 
until the paste b^ns to form, as indi- 
cated by the increase of transparency, 
and then rapidly adding the rest of 
the boiling water necessary for the 
paste. Boiling the paste is very in- 
jurious, rendering it less adhesive, and 
liable to peel off. Bye flour affords a 
more adhesive paste than starch, but 
of a grey colour. The addition of a 
little alum to the water with which 
paste is prepared renders it more per- 
manent, and the use of boiling lime- 
water instead of pure water adds to 
its adhesiveness. An aqueous extract 
of decomposed gluten, however, 
affords the best paste with starch. 
By incorporating with the paste a 
quantity of turpentine, equal in 
weight to half of the starch employed, 
and stirring well while the paste is 
still hot, it will be rendered more 
impervious to moisture, and at the 
same time more adhesive. 

(2) Com Starch Pewfe.— CJom starch 
m^es a good paste for scrap-lwks. 
Dissolve a Bmall quantity in cold 
water, then cook it thoroughly. Be 
careful and not get it too thiS. When 
cold it should ^ thin enough to apply 
with<a brush. It is not so liable to 
mould and stain the paper as pa st e 
made from other kinds of starch. 

(3) Paste for Mounting Photographic 
— Mix thoroughly 630 gr. of the flnest 
Bermuda arrowroot with 376 gr. of 
cold water in a capsule, with a spoon 
or brush ; then add 1(^ oz. of water 
and 60 gr. of gelatine in fine shr^. 
Boil, with stirring, for 6 minu teB, or 
untff the liquid becomes clear, and 
when cold stir in well 376 gr. of 
iloohol, and 6 or 6 drops of pure oar* 
bolic add. Keep m well-dosed 

I yess«^, and, before using it, work up 

a pertbn with a brush in a 
I (4) 4 parts, by wds^t, of due 
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allowed to soften in 15 parts cold 
water for some hours, and then moder- 
ately heated till the solution becomes 
quite clear ; 65 parts boiling water 
are now added with stirring. In 
another vessel, 30 parts starch paste 
are stirred up with 20 of cold water, 
BO that a thin milky fluid is obtained 
without lumps. Into this the boiling 
glue solution is poured, with constant 
stirring, and the whole is kept at the 
boiling temperature. After cooling, 
10 drops of carbolic acid are added to 
the paste. This paste is of extra- 
ordinary adhesive power, and may be 
used for leather, paper, or cardboard 
with great success. It must be pre- 
served in closed bottles to prevent 
evaporation of the water, and will, in i 
this way, keep good for years. j 

(5) Fine wheat starch, 1 oz. ; beat 
into a paste with cold water ; liest i 
glue, 4 oz. Soak the glue, and when i 
soft, boil it and add the starch paste, 
stin^ well. Boil the whole until it 
is quite thick, and set aside to cool. 
It keeps well, and when required for 

may be instantly dissolved in a 
little warm water. 

(6) 2 oz. starch, 1 oz. white glue, 

J oz. acetic acid, a few drops of oil of 
cloves. Dissolve the glue in cold 
water and then boil. Mix the starch 
with cold water, and pour into the 
glue while boiling. 

(7) Bice flour makes an excellent 
paste for fine paper work. 

(8) Gum tragacanth and water make 
an evw-ready ^te. A few drops of 
any kind of acid should be added to 
the water before putting in the gum, j 
to prevent fermentation. This paste | 
will not ^ve that semi-transparent i 
look to thm paper, that gum arable i 
sometimes gives, when used fm* muci- i 
lage. 

(9) Paste that loHL not sour. — Dis- 
solve 4 teaspoonfuls of alum in 1 gal. 
water; when cold, stir in as much 
flour as will give it the consistency of 
tbiok cream, beat smooth, add 1 tea- 
yocttfid of pulverised rosin, and 20 
^ps oil of cloves, pour the whole into 

boiling water, stirring thoroughly ' 


until it is cooked ; pour into a glsized 
earthen vessel, and when cold cover 
the top with oiled silk, and put it in a 
cool place ; when needed for use, take 
out a portion and soften with warm 
water. This will be found very con- 
venient for use at times when very 
little paste is required at once. 

(10) Paste for Paperkanging. — Take 
J quartern of flour (best biscuit) and 
put it into a pail, with a small portion 
of alum, broken up small ; mix it up 
into a stiff batter with warm water ; 
have ready a large saucepan of boiling 
water, and pour it over the paste, 
stirring well all the time, or it will be 
“lumpy.” If properly done, it will 
thicken as the lx)iling water is poured 
over it ; if it does not tliicken, set it 
over the fire a few minutes, but be 
sure you stir it, or it will burn. When 
well thickened, throw’ a dash of cold 
water over it, as it prevents it skinning 
whflst cooling. Use rather thin. You 
can thin it with cold water. 

(11) Trimmers' Paste.. — Trimmers’ 
paste requires to be smooth, elastic, as 
free from moisture as possible, and 
possessed of great adhesive qualities. 
If too moist, it will soil the cloth or 
silk to which it is applied, and if not 

I well cooked it will mould and rot ; its 
adhesive qualities are dependent upon 
j the materials of which it is made, and 
I the manner of mixing and cooking. 

I The materials used are wheat and rye 
I flour. The paste of commerce is made 
of a very low grade of wheat flour, 
cooked by steam ; it is not a good 
article for trimmers, as it contains too 
much surplus moisture. To make 
wheat paste, select a low grade, but 
sweet v^eat flour, and stir it into cold 
water, until thoroughly dissolved ; 
then place the kettle over a quick fire 
and stir until it boils ; it should be 
allowed to cook 5 or 6 minutes alter it 
is brought to a boil, and be well jrixrred 
while trailing and until it is esM ; it 
made in this way, it will contain no 
surplus moisture, and will be rimootii 
and free from lumps. For lye pastei 
select good fine lye flour, plaoe the 
necessary amount ol water im a kettle 
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over a quick fire, and when the water 
boils pour in the flour slowly, stirring 
it thoroughly ; continue to add flour 
until the desired tliickness is obtained ; 
then allow it to boil alx)ut 5 minutes, 
after which remove it from the fire and 
continue to stir until boiling ceases, 
then cover and allow it to stand until 
it is cold. Rye flour paste made in this 
way is the smoothest, most adhesive, 
and elastic paste in use. It is particu- 
larly valuable for pasting cloth on wood 
or leather. The dry paste that gathers 
on the kettle should not be tlirown 
away ; if it is soiiked in cold water until 
it becomes soft, and again lieate<l up to 
boiling heat, it is stronger and more 
elastic than when first made. Wheat 
or rye paste can Ite preserved from 
mould, etc., by atldiug a little carl)olic 
acid or essential oil. The addition of 
a little dissolved gum arabic adds 
materially to the adhesive qualities of 
flour paste. Paste for summer use that 
will keep a long time is made of rye 
paste, prepared as above ; when cold, 
pour it on a smooth board and set it 
in the sun to dry ; when tlry it can be 1 
broken up and saved for use. To pre- ‘ 
pare it for use, place a small quantity | 
in a kettle and cover it with cold | 
water ; allow it to remain until soaked ! 
soft, then pour off the suiqfius water, 
place the kettle over a quick fire, and 
stir it until it boils. Another plan is ; 
to cook the paste, pour it on a cloth, 
lay it in a clean, warm place for 10 or , 
12 hours, roll up the cloth, and lay j 
aside for use. Paste treated in this | 
way will keep sweet for a week or 
more, even in the hottest weather. 

PastCf Bookbinders . — Place half a 
quartern of flour in a saucepan, put as 
much cold water on it as cover it, 
and stir it well up, so as to break all 
the lumps while in a state of dough. 
Then pour on about 2 quarts of cold 
.water and 1 oz. of powdered alum. 
Stir well and boil till it becomes 
thick. 

Petroleum, towitlistand. — If glue 
or gelatine is melted and mixed with 
glycerine, it can be made liquid by 
heat but goes to a stiff elastic substance 


when cold. This is not soluble to 
petroleum or benzine. 

Plasters. — (1) Plaster-of-Paris, 
baked and ground, ac(iuires great hard- 
ness and solidity when left for 24 
hours, in contact with a solution of 
alum, and when, after drying in the 
air, it is submitted to a second baking. 
(2) Still better results are obtained % 
employing an aqueous solution con- 
taining ^ of borate and ^ of cream of 
tartar ; the plaster, baked and in frag- 
ments, is plunged into this solution 
j until it is saturated ; then it is cal- 
i cined, and pulverised. (3) A mixture 
' of silicate of potash, 100 pjirts ; car- 
bonate of potash, 27 parts ; and water, 
500 parts, may also lie used. 

Plaster Casts. — To repair broken 
articles in plaster dissolve small pieces 
of celluloid in ether ; decant the 
liquid after a short while. The pasty 
residue is a cement that will diy 
rapidly and not dissolve in water if the 
articles should be exposed to it. 

Plumbers’. — Black rosin, 1 part ; 
brickdust, 2 parts. The brickdust 
should be finely powdered, thoroughly 
dried and add<^ to the rosin when the 
latter is in a melted state. 

Porcelain. — (1) Add plaster-of- 
Paris to a strong solution of alum till 
the mixture is of the consistency of 
cream. It sets readily, and is said 
to unite glass, metal, porcelain, etc., 
quite firmly. It is probably suited for 
cases in wUch large rather than small 
surfaces are to be united. (2) Milk is 
coagulated by means of acetic acid, and 
the casein thus formed is well washed 
in water, and then dissolved in a cold 
saturated solution of borax ; a clear 
solution is thus obtained which is 
superior to gum arabic in adhesive 
power, and is colourless. For poroe> 
lain, this liquid is mixed with findy 
powdered quicklime, and the resulting 
cement is quickly brushed over the 
fractured surfaces, which are then 
bound together ; the vrare is then dried 
at a gentle heat. (‘Dingler’s Poly* 
tech. Jl.’) (3) To resist heat. It is 
made of Stourbridge clay mixed with 
a little tow or asb^tos to increase its 
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coherence. It should be well beaten 
before application ; the glass or china 
should be first rubbed over with a little 
of the cement mixed with water, 
taking care to press the two edges of 
the glass or china together. This 
cement will bear a very strong heat. 

(4) Take isinglass ^ oz., proof spirit 
suJBGicient to dissolve it ; to every 2 dr. 
add finely powdered mastic and finely 
powdered gum ammoniacum — of each 
10 gr. Stir till dissolved. In using, 
heat the edges to be joined, and let the 
cement get thoroughly dry before 
using the article. The gums should be 
add^ to solution of isinglass when hot. 

(5) Calcine oyster-shells ; pound and 
nift them through a sieve, and grind 
them on a flat smooth stone with a 
muller, till reduced to the finest pow- 
der ; then take white of egg, and form 
the whole into a paste. Join the 
pieces of glass or china and press to- 
gether 6 or 7 minutes. This cement 
will stand both heat and water, and 
will never yield, if properly done. (6) 
Plaster-of-Paris and gum. For very 
small articles this cement answers veiy 
well, but must not be too thick when 
well mixed. 

Piinta.— Fine wheat starch, 4 dr., 
beat into a paste with cold water ; 1 
oz. of best Russian glue dissolved in a 
pint of boiling water ; while boiling, 
pour on the starch ; put the whole 
mto a saucepan, and boil till as thick 
as 'treacle. When required for use a 
small quantity is to be melted in a 
little warm water. 

Putty. — (1) Good putty, for gene- 
ral puiposee, is compel of raw lin- 
seea-efil and whiting thoroughly incor- 
porated, and can be made equally well 
by hand or maohineiy. The whiting 
should be diy. Linseed-oil foots or 
'^bottoms” is only used on the score of 
aoonomy — ^that is, to use up a material 
that would be bl^eotionable in paint. 
In the shop, putty is made by himd in 
winter, for rammer use, on the putty 
bMch. Biy sifted whiting is mixed 
much oil as will enable it to be 
1 ^ b&Um wUh a mallet (an essential 
Isatnxe in tasking putty is to beat it) 


and well kneaded into lumps about 
the size of a 4 lb. loaf, which are then 
ranged on a shelf, and left for a week, 
by which time it will be found they 
have become very soft. More whi tin g 
is now worked in, after which pack in 
casks, pressing it well down. This 
putty improves by keeping a few 
months — that is, gets tougher and 
more homogeneous. (2) A very strong 
putty is made of boiled oil and whiting 
for exposed situations, as skylights, but 
is not adapted for keeping — it gets too 
hard. (3) Putty for good inside work 
is improv^ by ^ding white lead. (4) 
Another putty wliich requires to be 
made as want^ (as it gets hard almost 
immediately) is compmed of red lead 
in powder mixed with boiled oil and 
turpentine varnish, and is used for 
fronts of houses or any place requiring 
a hard putty. (5) Some manufacturers 
prepare an oil for the purple by melt- 
ing 20 lb. rosin and mixing it with 
90 lb. linseed-oil, the rosin l^ing used 
for economy sake. (6) For some pur- 
poses a diying-od may be used with 
the whiting : this is made ty mixing 
1 gal. linseed-oil, 12 oz. litharge, 1 oz. 
sugar of lead, 1 oz. white vitriol, 
simmer for some time, allow to cool, 
and when settled draw it off. (7) 
French putty, Ruban prepares tbJa 
substance by boiling linseed-oil (7 parts) 
with brown umber (4 parts) for two 
hours ; 5} parts of chalk and 11 of 
white lead are then added, and the 
whole well mixed. This putty is very 
durable, and adheres well to wood, even 
though not previously painted. 

Sealing Wax. — 8u Siauhq 

Wax, Ma:^aotube of. 

Shellac.— (1) Shellac, mode up into 
sticks of the size of a lead pencil, is 
frequently sold as a cement which will 
resist water, acids, oils, etc., and it 
answOTs very well. Sometimes it is 
mixed with very fine powders» sltiier' 
to ^ve it body, or to colour it. /Zinc 
white or plaster-of-Faris may be.used 
to make it white ; ivoiy black, , for 
black ; brickdust, ochre, and vsf- 
milion for different shadsaql red. ife 
objecta to be cemented tq^ethspr use 



269 


Cements and Lutes ; 

first warmed till they melt the shellac 
brought into contact with them. This 
is very good to cement broken glass, 
porcelain, etc. , especially as the objects 
are again ready for use immediately 
when cold ; but it is not adapted for 
flexible objects, as it cracks. It will 
not withstand heat or alcohol, which 
softens the shellac. Shellac is solu- 
ble in alcohol, when it forms what is 
known as Chinese glue. It is also 
soluble in wood naphtha. Contrary 
to published statements to that effect, 
shellac does not form as strong a 
cement when in the state of solution 
as when melted by heat. Instead of 
using alcohol or benzine, a watery solu- 
tion of borax may be used for cUssolv- 
ing shellac. Take of borax, 100 parts ; 
rain (or distilled) water, 2260 parts ; 
heat to boiling, and while stirring, grad- 
ually add powdered shellac, 300 parts. 
When dissolved, strain through muslin 
and preserve. This forms a water- 
proof varnish. Paper soaked with this 
is waterproof, and resembles parch- 
ment. SheDac makes the best black 
cement for articles of jet. It is made 
black by smoking it in the flame of a 
lamp or candle. 

(2) 5^ocnZc’«.— Shellac, 2 parts ; 
Venice turpentine, 1 ; fuse together 
and form into sticks. (3) It is some- 
times necessary to pulverise shellac. 
A correspondent of the ‘Druggists’ , 
Circular’ has devised the following 
method : “ Enclose the shellac in a 
strong, closely-woven piece of cloth, 
at first compressing the folds rather 
tightly, but gradually relaxing them. 
I^n, after placing the bunch, which 
must be held in position with the 
hand, upon a solid block or smooth 
counter, the strokes of a heavy iron 
pestle are applied, gently at first, 
while the bunch is kept moving from 
ride to ride, so as to expose every part 
to the strokes of the pestle. .Aiter 
the large, sharp pieces are broken, the 
strokes are increased in velocity and 
power, with wonderful effect upon the 
rerin, and but little injury to the cloth. 
In this way shellac may he reduced to 
granular form suffioienUy fine for pyro- 


Shellac, Soluble Glass. 

technic purposes at very short notice, 
and to an almost impalpable powder in 
a comparatively short space of time. 
To produce this result, however, it is 
necessary to wield the pestle forcibly, 
and then from time to time separate 
the finer particles from the coarser ly 
sifting.” 

Soluble Glass. — When finely 
pulverised chalk is stirred into a solu- 
tion of soluble glass of 30° B. imtil the 
mixture is fine and plastic, a cement 
is obtained which will harden in 6 or 
8 hours, possessing an extraordinary 
durability, and sdike applicable for 
domestic and industrial purposes. It 
may be used for uniting stone, brick, 
etc., and for filling up cracks. In 
short, it seems to be applicable to 
about the same purposes for which 
plaster-of-Paris is iised, but it is much 
harder and stronger. If for part of 
the chalk some colouring matter be 
substituted, differently coloured ce- 
ments of the same general character 
are obtained. The following materials 
give good results : (1) F^ely pul- 
verised or levigated stibnite (grey anti- 
mony, or black sulphide of antmony) 
will produce a dark cement, which, 
after burnishing with an agate, will 
present a metallic appearance. (2) 
Pulverised cast iron, a grey cement. 
(3) Zinc dust (so-called zinc grey), an 
exceedingly hs^ grey cement, which, 
after burnishing, will exhibit the 
white and brilliant appearance of 
metallic zinc. This cement may be 
employed with advantage in mending 
ornaments and vessels of zinc, sticking 
well to metals, stone, and wood. (4) 
Carbonate of copper, a bright green 
cement. (6) Sc^uioxide of ohro- 
I mium, a dark green cement. (6) 
Th^naid’s blue (cobalt blue), a blue 
cement. ( 7 ) Minium, an orange- 
I coloured cement. (8) Vermilion, a 
splendid red cement. (9) Gars^e 
red, a violet cement. 

SorePa.— -There are two diflSwent 
cements which go fay the name of 
SoreTs : namriy, the “ oxydiloride of 
rino " and the “ magneria ” cement. 

(1) OscyoMoride ^ Zino.-^ib aclu* 
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tion of chloride of zinc is prepared by 
dissolving zinc in hydrochloric acid, so 
that some metallic zinc always re* 
mains undissolved. The solution is 
filtered and concentrated until it has 
the sp.gr. 1 ■ 800. Commercial oxide 
of zinc is mixed with water containing 
2 per cent, of nitric acid to a stiff 
paste, which, after being dried, is 
heat^ in crucibles to a white heat, 
after which it is reduced to an impalp- 
able powder. The object of tto 
baking is to reduce the oxide to as 
small a bulk as possible, in which 
condition it has more binding power. 
The powder must be kept from con- 
tact with the air, to prevent access of 
moisture and carbonic acid gas. On 
bringing together the oxide and solu- 
tion of chloride of zinc, the whole 
solidifies in a few minutes to a very 
hard mass. If it is desired to retard 
the hardening, the zinc solution may 
be diluted to about l‘500--r600 sp. 
gr., and the oxide of zinc may be 
mixed with 2 to 8 per cent, of l^rax 
or chloride of ammonium. 

(2) Magnma . — This was originally 
prepared from magnesite (chiefly 
native carbonate of magnesium), by 
making a paste with powdered mag- 
nesite, 10 to 20 per cent, of hydr^ 
chloric add, and a suffident quantity 
of water, forming the mass inbi bricks, 
then burning them at a strong heat, 
and finally grinding them. This 
yields a very hard, bright-coloured 
cement, which bears large dilution 
with sand, but is not entirely water- 
I»t)of. Since the immense saline 
deposits at Staesfurt have been 
wrraed, this cement is prepared from 
kieserite (a native hydiat^ sulphate 
of magnesium), many thousand tons 
of which are annually obtained. Kie- 
serite is mixed with calcium hydrate, 
in the proportion of two molecules of 
the former to one of the latter, with 
addition of water ; the mass is formed 
into bricks or cakes, dried, and 
“burnt,*' and powdered. The pow- 
4ved inaM when moistened solidifies 
ZBsrble-like mass, which does not, 
v||OWever, permanently resist moisture. 


and is beat used only in the interior 
of buildings. 

(3) The following composition forms 
an excellent material for moulding or 
for uniting stone, etc. Mix commer- 
cial zinc white with its bulk of fine 
sand, adding a solution of chloride of 
zinc of 1 ’26 sp. gr., and rub the whole 
thoroughly together in a mortar. Tlie 
mixture must be applied at once, as it 
hardens very quickly. 

Steam. — The lutes usually em- 
ployed for making steam-tight joints 
are composed of white lead and litliarge 
in various proportions. (1) A steam- 
tight cement wliich is said to be 
superior to the ordinary wliite-and-red 
le^ cement, is obtain^ by mixing 6 
parts of finely pu]veri8e<l graphite, 3 
of slaked lime, 8 of sulphate of baryta, 
and 7 of boiled lins^-oU. These 
ingredients must be intimately mixed. 
(2) Dried and powdered clay, 6 lb. ; 
iron filings, 1 lb. ; made into a paste 
with boiled liuseed-oil ; used for stop- 
ping cracks and leaks in boilers, stoves, 
etc. (3) Litharge m fine powder, 
2 parts ; very fine sand, 1 ; lime tliat 
hasbeenallowed to slake spontaneously 
in a damp place, 1 ; mixed, and kept 
from the air ; made into a paste with 
boiled oil, and used to mend cracks, 
and secure steam joints. (4) Good 
linseed-oil varnish ground with equtd 
weights of white le^, oxide of man- 
ganese, and pipeclay. (5) Dry, pow- 
dered clay, 1 part ; clean, sift^ iron 
filings, 2 ; acetic acid, sufficient to 
make a paste. (6) powdered 

clay, 8 to 10 ; iron filings, free from 
rust, 4 ; peroxide of manganese, 2 ; 
sea-salt, 1 ; borax, 1 ; water, sufficient 
to make a paste. (7) Sulphate of 
' baryta, 1 part ; clay, 2 ; made up with 
solutions of silicateof potash, andix)r$x; 
it resists a very h^h temperature. 
(8) Iron filings, free from rust, 50 
parts ; flowers of sulphur, 2 ; f|>ul- 
verised hydrochlorate of ammonia, 1 ; 
these substances are mixed with water 
or urine, so as to make a solid and 
homogeneous paste, which is used in 
the joints of steam boilers. The lute 
swells, becomes very solid, andperfectly 
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closes the„ joints. (9) Iron filings, 
4 parts ; loam, 2 ; powdered sand- 
stone, 1 ; made into a paste with salt 
water ; becomes very hard on setting. 
(10) A thick paste, composed of silicate 
of soda and iron filings ; the latter 
substance may be replaced by a mix- 
ture, in equal parts, of powdered 
oxide of zinc and peroxide of manga- 
nese. (11) Sand, 84 parts ; Portland 
stone, 166 ; litharge, 18 ; pulverised 
glass, 0 • 90 ; red le^, 0*46; sub- 
oxide of lead, 0*90 ; the whole rubbed 
up with oil. 

Stone. — (1) Sulphur, 1 part ; yel- 
low wax, 1 part ; rosin, 1 part ; the 
sulphur and rosin are melted, and the 
wax is then added. It is necessary to 
heat the surfaces to be united ; the 
cement is applied while still hot, and 
pressure is exerted till it is cold. (2) 
Powdered gum arabic, 2 parts ; finely 
ground wliite lead, 2 parts ; pulverised 
sugar-candy, 1 part ; tlie three sub- 
stances are placed in a small bottle 
with a wide mouth, a little hot water 
is poured on them, and the whole is 
stirred by a stick into a homogeneous 
paste. The cement must be kept in 
a closed vessel, and a little water may 
be added if it becomes dry. Before 
use, it must be well stirred, to prevent 
the white lead collecting at the Ixjttom. 
It is employed for joining fragments 
of minerals, fossils, etc. (3) The 
following metallic cement for repairing 
broken stone was, according to Pro- 
fessor Brune, of the School of Fine 
Arts, used in the restoration of the 
colonnade of the Louvre, of the Pont 
Neuf, and of the Conservatoire des 
Arts et Metiers. It consists of a 
powder and a liquid. The powder: 

2 parts by weight of oxide of zinc, 

2 of crushed limestone and 1 of crushed 
grit, the whole intimately mixed and 
^und. Ochre in suitable proportions 
is added as a colouring matter. The 
Hquid ; A saturated solution of zinc 
in commercial hydroohlorio acid, to 
which is added a quantity by weight, 
of hydrochlorate of ammonia equal to 
one-sixth that of the dissolved zino. < 
This liquid is diluted with two-thirds > 


of its bulk of water. To use the 
cement, 1 lb. of the powder is to be 
mixed with 2^ pints of the liquid. 
The cement hardens very quickly and 
is very strong. (4) AnotW cement 
is made by boiling slices of skim-milk 
cheese or curd into a gluey consistence 
in water, and then incorporating it 
with quicklime on a slab with a muller, 
or in a marble mortar. When this 
compound is applied warm to broken 
edges of stoneware, it unites them very 
firmly after it is cold. 

Stonemasons’. — Cleanriversand, 
20 lb. ; litliarge, 2 lb. ; quicklime, 
1 lb. ; linseed-oil, sufficient to form a 
thin paste. This cement is applied to 
mend broken pieces of stone, and after 
a time it becomes exceedingly hard and 
strong. A simils^ composition has 
been used to coat brick walls, under 
the name of mastic. 

Turners',— -(1) Melt 1 lb. resin in 
a pan over the fire, and when melted, 
add J lb. of pitch. While these are 
boiling add brickdust until, by drop- 
ping a little on a cold stone, you thii 
it hard enough. In winter it may be 
necessary to add a little tallow. By 
means of this cement, a piece of wood 
may be fastened to the chuck, which 
will hold when cool ; and when the 
work is finished, it may be removed by 
a smart stroke with the tool. Any 
traces of the cement may be removed 
from the work by means of benzine. 
(2) The heat necessary to melt the 
ordinary turners’ cement is liable to 
warp thin plates of brass, and in some 
cases, as for example circles of mathe- 
matical instruments that require to be 
graduated, this is very objectionable. 
In such cases plaster-of-Paris is the beet 
cement to use. (3) ^ oz. rosin, ^ oz. 
pitch, 1 oz. beeswax ; melted toother, 
sufficient fine brickduBt ^ded to pro- 
duce desired consistence. (4) 2 lb. 
rosin, 2 lb. Burgundy pitch, 2 lb. drhilii 
whiting, 2oz, yellow Wax ; melted 
mixed together. (6) ^ lb. black roan, 
1 oz. yellow wax ; melted together, 
and poured into a tin canister. (6) 
Take Burgundy pitch, 2 lb. jroem 21b. ; 
yellow wax, 2oz. ; dricNi whiting, 21b. ; 



melt and mix. (7) Black rosin, it lb. ; 
yellow wax, 1 oz. ; melt together, and 
pour into a tin canister. When wanted 
for use, chip out as much as will cover 
the chuck to ^th of an inch, spread it 
over the surface in small pieces, mixing 
it with an eighth of its bulk of gutta- 
percha in thin slices ; then heat an 
iron to a dull red heat, and hold it over ! 
the chuck till the mixture and gutta 
are melted and liquid ; cool the iron a 
little and with it stir the cement until 
it is homogeneous ; chuck the work, 
lay on a weight to enforce contact, 
leave it at rest for half an hour, when 
it will be ready for the lathe. 

Tyre. — (1) Crude rubber, 4 parts ; 
Venetian red, 2 parts ; resin, 2 parts ; 
tallow, 1 part. Melt the rubber over 
the fire, add the resin and tallow and, 
lastly, the V^etian red. (2) Gutta- 
percha, 8 parts ; shellac, 8 parts ; 
sulphur, 1 part ; red-lead, 1 part. 
Melt the gutta-percha and shellac 
together, then add the red-lead and 
sulphur. Both the foregoing have to 
be heated for use. The following is a 
semi-fluid cement, resembling some of 
the rubber cements already described. 
Crude rubber, 24 parts ; resin, 7 
puls; shellac, 5 pa^. Add suffi- 
cient bisulphide of carbon to dissolve 
into a thick gummy mass. 

Waterproof. — (1) Glue to which 
bichromate of potash has been added, 
and which has afterwards been exposed 
to strong sunlight becomes insoluble. 
The proportions ore not very well ascer- 
tained, but about 1 part of the bichro- 
mate dissolved in water and added to 
a solution of 6 parts of solid glue 
answers very well. (2) It is said hy 
the * British Journal of Photography ’ 
that the following recipe givesexcellent 
results : Take alcohol, 1 pint ; sanda- 
THC, 1 OE. ; mastic, 1 oz. ; common 
wMte turpentine, 1 oz. ; glue and 
iainglam, sufficient ; water, sufficient. 
Dissolve the two resins — sandarac and ' 
mastic — in the spirit, and then add the 
turpentine to the solution. Make ' 
some very str^ glue, and add to it a | 
<^ood pinch of isinglass. Now heat the 
al^holicvaraish until the liquid b^^ , 


to boil, then very slowly stir in the 
warm glue. The amount of the liquid 
glue to be added is determined by 
noting the point at which, after 
thorough mixture, a magma or thin 
paste is formed capable of being easily 
strained through cloth. When re- 
j quired for use, the strained mixture 
I is to be warmed, and applied like 
ordinary glue to the articles to l)e 
united. A strong junction is effected, 
which is not destroyed by cold water 
and only after a comparatively con- 
siderable time by hot water or orffinary 
saline solutions. (3) Glue, 1 part ; 
skimmed milk, 8. Melt and evaporate 
in a water bath to the consistence of 
I strong glue. This cement cannot be 
I called waterproof but it resists the 
I action of water better than common 
glue. (4) Melt common glue with as 
little water as possible, add I of boiled 
linseed-oil, dropping it gently into the 
glue which is to be stirred all the time. 
(5) A cold solution of 1 part green cop- 
peras in 3 of water is extremely effective 
in rendering cement and lime plaster 
proof against the weather. Cement 
manufactures are put into the solu- 
tion for 24 hours, and then, coloured 
greenish black by the oxidulated 
iron hydrate which has been formed, 
dried in the air. The absorbed solu- 
tion of copperas has been decomposed 
in the cement, and the combination 
of hydrated peroxide of iron formed 
is stated not only to render the ce- 
ment denser and harder, but also, as 
it is not affected by the weather, to 
impart to it greater resistance. The 
weight of the cement is increased hy 
10 per cent., without any change in 
form. Cement plaster is protected 
against the effects of the weather by 
repea^ applications of the copperas 
solution. If, after the 4th application, 
the cement does not turn a ,dark 
greenish-black, it is a sign that the 
surface has bewme saturated with tiie 
iron combination. After dxy^, a 
coating is formed on the cemcAit of an 
ochre-Uke colour, which cannot be 
washed off with water, and wiich win 
take water-colours. If cement plaster 
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thus prepared is to be permanently 
painted with oil colours — which, as is 
well known, peel off ordinary cement 
— two applications of 5 per cent, soap 
water are sufficient to render it water- 
proof, and, after drying and rubbing 
with a cloth, as shiny as oil colour, so 
that one coating of the latter may be 
saved. In order to protect cement 
manufacture prepared with copperas 
against acids, alluilies, and the influ- 
ence of the weather, a layer of a heated 
mixture of equal parts of ordinary 
paraffin and paraffin oil, or petroleum, 
is sufficient, which is obtained by im- 
mersing the heated cement articles in 
it for a few minutes. This cheap 
copperas solution may also be used for 
old or new lime plaster ; old lime 
plaster must, however, first be freed 
from loose particles of colour by wash- 
ing off. It is not advisable to mix the 
cement and sand at once with the 
copperas solution, as cement thus pre- 
pared cracks after drying. ( ‘ Builder.’) 
(7) Tar, 1 part ; tallow, 1 ; fine brick- 
dust, 1 ; the tar is warmed over a 
very gentle fire ; the tallow is added, 
then the brickdust, and the whole is 
thoroughly mixed. It must be applied 
while hot. (8) Good grey clay, 4 
parts ; black oxide of manganese, 6 ; 
limestone, reduced to powder by 
sprinkling it with water, 90 ; mixed, 
calcined, and powdered. (9) Man- 
gan^ iron ore, 16 parts ; lime, 86 ; 
calcined and powdered. Both (8) and 
(9) require to be mixed with a little 
sand for use ; thrown into water, they 
harden rapidly. (10) Fine, clean sand, 
1 cwt. ; powdered quicklime, 28 lb. ; 
bone ash, 14 lb. Beaten up with 
water for use. (11) Quicklime, 6 
parts ; fiwh cheese, 6; water, 1. 
The lune is slaked by sprinkling with 
the water ; thereupon it is passed 
through a sieve, and the fresh cheese 
is added. The latter is prepared by 
curdli^ milk with a little vinegar, and 
removing the whey. The cement 
thus^ formed is very strong ; but it 
requires to be applied imme^tely, as 
it sets very quickly. (12) Fresh curd, 
as before, 1 part ; quicklime, 1 ; 


Homan cement, 3. Used for joining 
stone, metals, wood, etc. (13) A 
paste composed of hydraulic lime and 
soluble glass. (14) 1 glue, 1 black 
resin, J red ochre, mixed with least 
possible quantity of water. (15) 4 
glue, 1 boiled oil by weight, 1 oxide 
of iron. (16) Mix a han^ul of quick- 
lime with 4 oz. linseed-oil, thoroughly 
lixiviate the mixture, boil it to a good 
thickness, and spread it on tin plates 
in the sliade. It will become very 
hard, but it can be dissolved over a 
fire, like common glue, and it is then 
fit for use. 

Wollaston’s. — This is a very valu- 
able cement for large objects, such as 
shells, fossils, etc. : Beeswax, 1 oz. ; 
resin, 4 oz. ; powdered plaster-of-Paris, 
5 oz. Melt together. To use, warm 
the edges of the specimen, and use the 
cement warm. 

Wood. — (1) A mixture of lime, 
clay, and iron oxide, separately cal- 
cined, and reduced to fine powder, then 
intimately mixed, kept in a close 
vessel, and made up with the requisite 
quantity of water when wanted. (2) 
The following cement will be as liard 
as stone when dry, and will adhere 
firmly to wood. Melt 1 oz. resin and 
1 oz. of pure yellow wax m an iron pan, 
and thoroughly stir in 1 oz. of Vene- 
tian red, until a perfect mixture is 
formed. Use while hot. (3) For 
cracks in wood, (a) Slaked lime, 1 
part ; rye meal, 2 parts ; made into a 
j^te with a sufficient quantity of 
huseed-oil ; (6) Glue, 1 part, dissolved 
in water, 16 parts ; when almost cold, 
sawdust and prepaid chalk are stirred 
in to the required consistence ; (c) Oil 
wnish, thickened with a mixture of 
equal parts white lead, red lead, 
litharge and chalk. 

Zeiodelite.-— This cement consists 
of 19 parts of sulphur, and 42 of 
powdered glass or earthenware, mixed 
thoroughly together by heating the 
sulphur. It may be used inst^ of 
hydraulic cement for uniting stones or 
l^oks, and for cementing iron rods 
into holes cut in stone. 

ZinCi-— A cement for sine is made 
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by TniTing whiting and zinc dust with 
wates^lass. 

Cemeni far Repairing Defeotive Zinc 
Ornaments , — By intimately stirring 
together to a tluck plastic mass a solu- 
tion of soda water-glass of 33° B. with 
-fine whiting and adding zinc dust (zinc 
gre^ or tutty), a grey mass is obtained 
which hardens in 6 to 8 hours, and 
becomes extraordinarily solid. By 
polishing it, after hardening, with an 
agate it acquires the lustrous white 
colour of metallic zinc. It is especially 
suitable for repairing zinc ornaments 
and vessels, but it also adheres firmly 
to stone and wood as well as to metals 
and glass. It can be used as a paint. 

A zinc composition for repairing 
stoncttwik.-— Tto is made from 2 parts 
by weight of oxide of zinc, 2 of crushed 
limestone, and 1 of crushed grit mixed 
and ground together into a powder. 
To t^ is added a liquid consisting of 
a saturated solution of zinc chloride, 
to which is added an amount of am- 
monium chloride equal to I the weight 
of the sdnc contained in the chloride 
of zinc. The liquid is tibien diluted 
with f its bulk of water, and 1 lb. of 
the powder is mixed with 2^ pints of 
the above liquid. 


Charcoal. 

The simplest form of kiln for charcoal 
burning is that shown by Fig. 76. 
It is formed by sticking one or more 
poles in the ground separated by 
wedges ; the wo^ being cut to uniform 
lengths is stacked round this with an 
inclination to the centre, with a top 
layer of pieces laid horizontally, the 
interstices being carefully packed up 
with smaller pieces. A small tunnel 
is left at the lx}ttom to facilitate the 
lighting, and the whole is then covered 
with a thick layer of clay or turfs care- 
fully laid so as to be as air-tight as pos- 
sible. A small pile of dry shavings or 
sticks is put at the bottom of the 
chimney formed by the poles with 
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which to ignite the pile. On first 
lighting a go^ draught is required to 
make a good heat, to drive off the 
moisture from the wood, and give the 
fire a good start, and then the opening 
must be closed over to limit the air 
supply so that the combustion shall 
be as slow as possible, and constant 
attention is also required to keep the 
covering intact as the wood burns 
away. 

As the distillation progresses the 
water is evaporated, and the heavy 
smoke turns to a light vapour as 
the tarry matters are dnven off; 
when the smoke becomes a pale blue 
in colour, it is evideoioe that the pro- 
oess is nearing completion, , autd all 
openings must be tightly closed to 
stop the combustion of the cihirooal 
iteelf, and to enable the whole mass to 
oool off. 
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When this stage is reached the out- 
side cover is removed, and any glov^- 
ing charcoal must be quenched with 
water. This process is somewhat 
wasteful owing to the large proportion 
of half-burnt ends of wood that 
remain, and to the fact that charcoal 
quenched with water easily breaks up, 
but it is so simple that it is almost uni- 
versally used where no outlay is pos- 
sible for a better apparatus. 




Chimney Cleaner. 

CHEMICAL. 

The chemical chimney cleaner is a 
compound in powdered form, made up 
in packets, to put on a hot fire, when 
it evolves gases which have the effect 
of carrying off a good deal of the soot 
in a chimney. The same compound 
has also been sold to improve the 
heating of ovens, but is only effective 
of course in ridding the flues of some 
of the soot. The instructions for use 
are to make a hot fire, then put the 
packet on and put a blower up in front 
of the fire (if it is an open grate) and 
in a few minutes the contents of the 
packet have effected their purpose. 

(1) Parts by weight : blue stone, 7 ; 
coarse salt, 6 ; muriate of ammonia, 8 ; 
saltpetre, 5 ; fine sand, 2 ; coke dust, 
2. Well mix. Can be coloured with 
any inert material, such as red ochre, 
if desired. 

(2) Parts by weight : chloride of 
sodium, 7 ; potassium nitrate, 4 ; flour 
sulphur ; cuprous sulphate, 7 ; muriate 
of ammonia, 8 ; colour as (1) if desired. 


Chimneys. 

THEIR ACTION AND CAUSES OF 
FAILURE. 

^See "so Range and Grate 
Fixing.) 

Draught.— Before any intelligible 
account can be given as to the action 
of chimneys (efficient or non-efficient), 
it becomes necessary to explain as 
clearly as possible the phenomenon of 
“draught,” without which chimneys 
would be of little service for any of the 
uses to which they are put. It is 
understood, of course, that by the 
word “ draught ” is meant the unceas- 
ing up-flow of air that will be found 
passing through chimneys, entering at 
the bottom aperture and escaping at 
the chimney-top. About the only 
occasion upon which this steady up- 
flow of air becomes irregular is when a 
chimney suffers with “ down-draught,” 
a trouble that will be referr^ to 
presently. At almost all other times 
the up-di:aught is constant, only vary- 
ing as regards its strength, for even 
new brick chimneys, or those that may 
have been disus^ for a long period, 
are commonly found to have a constant 
though somewhat fheble draught in 
them. 

The actual cause of draught in 
I chimneys, the regular ascending our- 
rent, is due to the fact that cold air is 
heavier than that which is hot. 

The action is as follows: Sup- 
posing a stove exists at the bottom 
of a chimney, as Fig. 77. When the. 
fire is lighted, the air within the stove 
becomes rarefied by the heat, that is, 
it is made or rendered lighted than it 
was, owing to its parades having 
become expanded by the warmtiii they 
have absorbed. Immediately they 
thus become lightened, they are diih 
placed by the superior weight of the 
oold particles around them, and this 
displi^ment causes them to take an 
upward direction. 

T 2 
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The warm air iiBes up into the 
chimney, and the cold air wliich has 
entered to take its place, gets warmed, 
and rises also, and so it goes on. The 
action is continuous, and exceedingly 
rapid, as can be judged by holding a 
light^ taper where the air enters the 
stove. The direction of the flame of 
the taper will show what a keen inrush 
or stream of air is entering the aper- 
ture. 
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In addition to air that may be 
waumed, and so caused to make an up> 
draught in the chimney, there are the 
hot products of combustion. The air 
which has actually passed through the 
burning mass of fuel, undergoes a 
chemical change, and becomes a gas 
with a different name ; but it still 
remains lighter than the cold outer 
air, and consequently acts in the way 
described. With stoves very little wr 
passes through without undergoing 
this change, or becoming veiy l]^hly 
heated, and the result is a much 
stronger and more powerful draught 
in the chimney than we get with an 
open grate. With this latter article, 
the open mouth of the chimney, 
whether the ^te be an old or new 
pattern, permits of a deal of air pass- 
ing in which is barely warmed, and this 
tends to retard, or at any rate interfere 
with the draught. 

It is peculiw to note what a lengto 
of time a brick chimney will retain 
efficient warmth to induce a draught 
in it. Chimneys that have not been 
in use for months are sometimes found 
to Jtove a steady up-current of air in 
/ toieln, due to the bnokwork still being 


able to impart sufficient warmth to the 
air in contact, to render it lighter. In 
perfectly new chimneys a feeble up- 
draught is sometimes observable, 
caused by the mere fact of the air 
inside the building being a d^ee or 
two warmer than that which is with- 
out. 

To illustrate the rapid action 
induced amongst the particles of a fluid 
by a very little heat, take a glass flask 
or jar of small size, holding say a pint, 
and nearly fill this with cold water. 
Into this water stir a small quantity of 
hard-wood dust (fine sawdust of 
mahogany will do), and then suspend 
the jar so that a lamp can be placed 
under, and the results noted. A small 
paraffin or benzoline lamp is \)etter than 
a spirit-lamp for this purpose, as the 
flame can be turned down low, and we 
can see what a very little heat will do. 
If we place a lamp, under, we shall 
find t^t, although the heat which 
comes from the lamp chimney is far 
from great, the particles of dust will al- 
most instantly set up a motion, and the 
motion of some of the ascending parti- 
cles will be exceedingly rapid. By 
watching the dust particles we are able 
to tell what is happening with the par- 
ticles of the liquid, for it is the move- 
ment of these latter that causes the 
solid particles to take the direction 
they do. 

If we take the average open range 
(and there are vety many still existing 
in large residences in London as well 
as in the country), we find that there 
is a 24-inch to 28-inch space between 
the top fire-bar and the cMmney breast 
above it. If this space is left open, 
the smoke from the ^ will show great 
reluctance to pass up the chimney, and 
in quite 80 TOr cent, of such oases some 
of the smoke will ooze out into ths 
kitchen, and the range is said to smoke. 
The remedy for this state of things is 
the introduction of a blower, a sheet of 
metal placed so as to reduce tl^ space 
just referred to, and the inflowing air 
' is caused to come more within the in- 
fluence of the fire. This is ^eotual 
for the simple reason that it prevents, 
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or at least reduces, the free passage 
into the chimney of air that is abso- 
lutely cold. 

An instance once came to the writer’s 
notice in which one of these old-pattern 
ranges had to be retained in the kitchen, 
although it was noted for its rarely 
ceasing its (till then) incurable habit of 
smoking. An ordinary blower was of 
no avail — that is to say, it did not 
wholly remedy matters, although it 
effected a little improvement. An 
effectual cure was made in this case 
with a specially made blower, which 
reacdied down to the level of the top 
fire-ltivr jus Fig. 78. This had its lower 
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bevelled plate, or ordinary sheet in a 
brass frame, or coloured leaded glass 
as in Fig. 79, would look and act ex- 



part in sections which could be raised 
to admit of the introduction or with- 
drawal of the cooking vessels. It will 
be seen that by tliis arrangement the 
open range was almost converted into 
a close-hre kitchener, so far as its shut- 
ting out cold air from the chimney was 
concerned. 

With dog-grates the smoke trouble, 
when it occurs, is caused by precisely 
the same conditions as with the open 
range. These grates are usually fixed 
in a roomy opening which is tiled 
round, and the result, so far as appear- 
ance is concerned, could not be better. 
The spaciousness of the opening is, how- 
ever, what rums the efficient working 
of the chimney and the grate, by reason 
of the abundant presence and inflow of 
cold air as just lately described. 

Blowers are sometimes applied to 
these openings, to obviate or cure the 
sluggish action of the draught in carry- 
ing the smoke away. Either a piece of 


cellently. This would overcome the 
smoking, assuming it proceeded from 
the cause under discussion. 

Pipe Chimneys. — No one can 
deny that for certain purposes a great 
convenience is effected by the use of 
sheet-iron pipe for the conveyance of 
i smoke from a stove, or from a portable 
cooking-range, etc., in instances where 
a brick chimney is not conveniently 
near. It may l)e that the pipe is 
carried the whole way as far as is 
necessary for it to constitute a chimney 
of itself ; but more often this pipe is 
used to connect the stove with some 
existing brick chimney not far away ; 
in the same or next room, perhaps. 

It is considered a very simple matter 
to fix up a stove in this way ; we have 
to proyide a suitable non-in^mmable 
base, fit the pipe on the nozzle of the 
stove and carry it to the chimney- 
breast, there inserting it in a hole pre- 
pared to receive it. It is important 
that the pipe be large enough, and 
numbers of failures have been due to 
error in this direction. 

Stoves that are always closed — ^that 
is to say, cannot have the fire opmed 
except for feeding or stoking— can 
generally be worked successfully with 
a smaller-sized chimney (whether pipe 
or brick) than open grates, but of 
course a man should never fall into the 
error of making his chinmey of less sire 
than the nozzle provided on the stove 
by the maker. With stoves, the whole 
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of the aar passing into the chimney has 
to pass through the fire and become 
heated and rarefied. This by itself is 
sufficient to bring abouta keen draught. 
Further than t^, there is a total ex- 
clusion of cold air, and so the chimney 
itself is not chilled ; and altogether, 
we as a rule get a draught with a stove 
that needs to be checked and controlled 
carefully by means of dampers. Now, 
the keener the draught the less size 
the chimney maybe to work effectively. 
This explains why stoves may have 
smaller pipes, when of the close de- 
scription, than any form of open grate 
or convertible arrangement, which per- 
mits air to pass into the chimney with- 
out being heated. 

With any form of stove that is of a 
portable character, fixed out in a room, 
but works with an open fire (under the 
conditions of an open grate), the pipe 
that may be used with it should never 
be less than 9 in., and even latter than 
this is necessaiy , if the stove is actually 
of laiTge size. They really should have 
pipes equal in size to the chimneys 
|nx>vided by a builder when he builds 
a house— viz., 9 9, or 14 by 9 

square. 

Makers might weU make the noimles 
l^er ; it would be practically impos- 
sible to make them too lai^e, and, up 
to a certain point, the stoves would be 
demdedly benefited. If an instance 
occurred in which the pipe had to be 
ouried conspicuously, it would theu 
be time enough to reduce the size to 
the least limit by means of a reducing 
piece. 

It has to be acknowledged that the 
unsightliness of the pipe-flue increases 
in proportion with ite increase in size ; 
but, strange to say, no one, at least 
very few people, think of overcoming 
the ill-appearanoe of the pipe by decor- 
ating it. A 9-m. pipe, coloured to 
match its surrounding has a decidedly i 
better appearance than a 6-in. pipe { 
left its natural black colour, yet every- 
. one seeks to reduce the evil by using 
i a smaller pipe, much to the detriment | 
trf<;tihe stove. 

To decorate these pipes, only watm* I 


colours or washes can be used — merely 
the colouring matter, with water, and 
a little size as a fixative. If a little 
lime- white be made, and coloured with 
burnt umber, this will give the pipe 
as good an appearance as could ro 
desired, and the heat will not affect it 
nor cause it to peel. The appearance 
can be further improved by orna- 
mental stencilled l»nds round the 
pipe here and there in a darker shade. 
Of course, a brown shade will not suit 
^1 surroundings. It would not agree 
if the general decorations were blue, 
but the white wash can be tinted just 
as may be required. In the latter 
case a light slate colour might be 
applicable. A skilled decorator could 
probably choose his colour so that the 
pipe in some situations, although in 
full view, would scarcely be noticed 
at all. 

If we fix a stove in a room, and 
carry a pipe from it into the chimney 
breast some few feet away, as Fig. 80, 
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we shall get bad results if the pipe 
joints are not sound by reason of cmd 
air passing in as indicated by the 
arrows. The ill results in this in- 
stance are two-fold, for we not’ only 
get the cooling influence of tixe air 
passing in at these fissures, but the 
draught which we depend lipan to 
pass through or near the fire in the 
stove, only does so to a lessened extent 
i^th pro|>ortionate]y lessened g^ 
results, 
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It matters not how small the cre- 
vices may be, they should be tightly 
stopped. Occasionally a chimney may 
be of such a height or character that 
its draught is strong enough to ignore 
small leakages ; that is to say, the 
draught is of such strength that a 
leakage merely takes a small propor- 
tion of it, and there is still abundantly 
suflBcient passing through the fire to 
keep it burning properly. A cliimney 
of this efficiency, though, is no excuse 
for bad pipe joints. Bad joints are 
evidence of bad workmanship or care- 
lessness. 

It is hardly possible to get air-t^ht 
joints in ii'on pipes without the aid of 
some packing material, and for this 
purpose notliing excels common 
glazier’s putty. It is necessary to 
first paint the surfaces before the ] 
putty is applied. This insures the j 
putty adhering to the metal surfaces, j 
A very imperfect joint is made with- 
out paint. The peculiarity of putty 
is that it hardens with heat, and after 
a little time the* joint will not only 
remain sound, but it will be found 
firm enough to reciuire a genuine effort 
to unmake it. 

Sometimes a portable form of cook- 
ing-range is fixed standing out in a 
room or kitchen. This is done for 
various reasons : for convenience, or 
commonly is toavoid interfering with a 
large existing range. Portable ranges 
are frequently fixed in front of exist- 
ing ranges with a pipe-flue carried 
into the chimney. Now, when a 
range is used with a pipe-flue, the 
question of joints is a very important 
one. With almost any form of port- 
able range the passage that the air or 
draught has to take from the fire 
opening to the chimney is so much 
the reverse of straight or direct that a 
certain resistance is caused, and a 
much stronger draught is needed than 
with stoves with the straight passage 
through them. 

It is probably known to everyone 
that the direction the draught h^ to 
follow in passing through a close fire- 
range is ae indicated by the arrows in 


Fig. 81. This means that, in the first 
pl^e, the air has to travel in direc- 
tions quite contrary to that which it 
is nati^ to follow. It was explained 
earlier that the action brought about 
by subjecting air to heat causes the 
warmed air to take a directly ascend- 
ing direction. We, however, in this 
cooking-range require the draught 
(around the oven) to first pass along 
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a horizontal flue, then descend^ then 
travel horizontally again before it can 
ascend in the slightest degree. In 
addition to this, these flue-ways are 
invariably narrow, and this, with the 
abrupt angles, brings about consider- 
able resistance to the passage of the 
air and the smoke it conveys. It 
must also be understood that a slug- 
gish draught will never do for a clow 
fire-range ; it may possible work it 
for one day, but the deposit of soot 
is so aWndant from the dull-buming 
fire that nothing can be done with the 
range unless the flues are cleaned daily , 
and even with this care the range is a 
very limited success. 

It is always necessary, when fitting 
up stoves and ranges in this way, to 
see that the joints in these articlee 
themselves are sound. Range-fitters 
(the men who actually fit the castinn 
together) are so apt to think that all 
ranges are set in openings with brick- 
work round them (which goes to stop 
up all leaky joints), that a deal m 
carelessness is often introduced. It 
is also very necessary to see that 
whero the pipe fits on the noasle dt 
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the stove, and also where it enters the 
chimney breast, are made air-tight. 
In other words, see that all the air 
which enters the chimney first passes 
through the fire. This is strictly 
necessary. Many a range has been a 
temporary failure wholly because one 
of its soot-doors has been left out of 
place or lost. The failure has been 
remedied the instant the door has 
been put in its place, and the opening 
thus stopped. 

This brings to mind the third pos- 
sible cause of fiulure in fixing stoves 
or ranges in this way. This error is 
in omitting to stop or close the brick 
chimney off below where the pipe 
enters it. When we carry a pipe into 
an existing brick chimney through the 
chimney breast, it follows that some 
form of grate or range is at the bottom 
of this chimney, or it may be that the 
grate or range has been removed, and 
a bare opening exists. Whichever 
may be the case, it is absolutely 
necessaiy that all passage of air into 
the chimney in this direction be 
stopped. If it is an old-fashioned 
register grate that is there, the register 
fiap can be tied down, and if necessary 
jointed with putty (the register can 
be opened when the chimney has 
to be swept). If it is an old open 
range then the open mouth of the 
chimney over the ran^e must be 
closed across in an air-tight manner 
with a sheet of iron. To prevent the 
removal of this sheet every time the 
chimney is swept, a well-fitting door 
must be provided in it for the sweep 
to operate through. In any case, 
whatever opening exists at the bottom 
must be stopped. If a close-fire range 
exists at the bottom of the chimney, 
and is not used, then see that the 
dampers are pushed in tightly, and 
that no doors are left ojBT, or openings 
exist. 

When it is possible or convenient, 
it is a good plan to stop the chimney 
just below where the pipe enters, and 
Only leaving room for a soot door and 
finime for the removal of soot, as 
fig. ' 82 . It may be thought that the 


omission of some provision to close the 
chimney at the b^e is very unusual, 
but it is far from being the case. 
Numbers of failures have been due to 
this cause, and if it is a portable range 
that has been fixed, it is a failure of a 
very pronounced character when this 
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! oversight occurs. It is so much easier 
for air to pass up this clear and 
directly-ascending passage, than it is 
to pass through a fire and a maze of 
flues, that the range is almost ignored 
altogether. 

A fault, that is pronounced with 
iron pipe flues, its rapid loss of heat, or 
the cooling influence the air lias upon 
it when outside the building, can be 
obviated very successfully by a cover- 
ing of some compound that is voiy 
poor in conducting heat ; a non-con- 
ductor as it is commonly called. To 
make the pipe approach a brick chim- 
ney in efiectiveness, the covering must 
be of a nature to abmrband hold heat, 
as well as to prevent its ready trans- 
ference through its substance or thick- 
ness. Silicate cotton is an exceedingly 
good material in this respect, hi^it is 
a little diflicult of application. There 
are other patented compomidi of a 
cement nature that can be applied vOry 
well, one of these being L^y’s com- 
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position, a material lai^ely used for 
covering steam boilers, etc., and is 
well spoken of. This remedy, how- 
ever, is seldom resorted to, as the 
temporary nature of the work does not 
warrant it, and if this expense can be 
gone to, then, as a rule, a brick chim- 
ney may as well be put up. The cost 
would ^ but very little greater. 

If it is required to erect a pipe- 
chimney outside a house, and which is 
intended to be of a perma- 


sweeping. This is effected by means 
of doors or plugs at the ell^ws, as 
Fig. 83, or wherever the pipe takes an 
abrupt turn. Even if the angle is 
very obtuse, it should never & ar- 
ranged for the sweep’s brush and rods 
to push past it. The pipe itself may 
not be injured by so doing : but there 
is a tolerable certainty that the joints 
will be strained after it has happened 
a few times. The reader wm also 


nent character, then cast- 
iron pipe or pipe of earthen- 
ware material is used. 
The cast pipe will last an 
endless period, as its sub- 
stance, if of good quality, 
will be in. or | in., and 
the joints are of a sound 
and lasting kind. This pipe 
requires supporting in a 
thoroughly substantial 
manner . Earthenware 
pipe, when used, is the 
kind that is made for 
drainage purposes, glazed 
inside and out. This latter 
pipe possesses the advant- 
age of nearly approaching 
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brickwork in its composi- 
tion ; in fact, the material of the pipe 
may be said to be identical with that 
which constitutes a brick. Earthen- 
ware pipes make splendid chimneys 
but they are somewhat expensive, 
particularly in the means that have to 
be adopted to support them. Brick 
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chimneys are now being built with 
glazed pipe linings, and the result is 
satisfactory. 

With every kind of pipe-chimney 
there should be provision made for 


understand how necessary it is that 
all doors and such openings in pipes be 
carefully made, so that when closed 
no in-leakage of air occurs. 

If we have two stoves into one 
chimney, as Fig. 84, for instance, and 
both fiz^s are alight, there will be a 
draught passing through each into the 
main chimnejr. There is nothing 
objectionable m this provided each has 
its fire alight, and it is imderstood 
that both are o/ose stoves (or close fire 
kitchen ranges). Each will furnish 
and contribute its supply of heated air 
and also the hot gases, which go to 
make the draught themselves, and 
which also furnish heat to the bridiL- 
work in the way that has been ex- 
plained. Now if we extinguish the 
fire in one of the appliances, what is 
the result ? It is precisely the same 
as having a larm sized hole in an ordi- 
nary cbunney^ whufii cold air can 
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pass directly in, and effect all its ill 
wid troublesome results. It will be 
seen that when we put out the fire in 
one stove we do not put a stop to the 
pulling power of the chimney, and 
consequently cold air will be drawn 
through this particular stove into the 
chimney, and seriously affect the 
activity of the one that is working. 
The difference is all brought about by 
having cold air passing into the chim- 
ney instead of heated air and hot gases. 

The method adopted to prevent this j 
trouble is to provide a well-fitting j 
damper to each pipe or branch chimney. { 
This should be placed somewhere near 
the stoves where it can be got at easily. 
When a stove is not in use the damper 
is closed; but it will be underst^ 
that it should be one which when 
closed will really prevent air passing 
through. A sli^ng damper is best. 
Those dampers commonly used with 
pipe fines, and which are merely a disc 
of metal within the pipe and operated 

a handle outside, are not satisfac- 
tory. They cannot be made to fit the 
pipe tightly — that is in an air-tight 
manner, and unless they are most 
accurately balanced they will not 
remain as they are set. The draught 
itself will move them unless they are 
fitted very precisely. 

The other particular points to be 
considered when working two stovos 
into one chimney is firstly to see that 
the chimney itself is of full size. A 
<9 by 9 chimney will not do this unless 
it is a high one, with (consequently) a 
very effective draught, or unless the 
stoves are <mly of moderate size. The 
pipes (or branch chimneys) whi?h con- 
nect the stove with the main chimnc/z 
must both be of full size, the same as 
if one stove only was connected. The 
joints in the pipes must be sound, and 
all the other points already explained 
have to be thought out. 

An unusual experience that occurred 
to the writer in connection with pipe- 
chimneys was an instance in which a 
^portable cooking-range of large size 
WAS placed in a lading for temporary 
«qokmg purposes. It was fit^ up 


with a pipe chimney of full height, and 
correctly erected in all other ways 
except that the pipe was only 7 in. 
diameter. This sized pipe was found 
insufficient, for although the range did 
manage to cook when the pipe was 
quite clean, it worked very sluggishly, 
and this brought about a rapid ac- 
cumulation of soot. Of course, as the 
soot accumulated in the pipe so the 
passi^e-way became reduced, and alto- 
gether it became necessary for some- 
thing to be done. 

Upon examination nothing could be 
found to account for the inefficient 
results except the smallness of the pipe, 
and it was decided that a larger one 
was needed, and it was suggested that 
it should be of double the area or size 
of the existing one. This alteration 
was left for the owners of the range to 
do, as they had men and abundance of 
the necessary stored, but this is where 
the peculiar part of the work occurred. 

It was discovered that there was 
plenty of 7-in. pipe ready made, but 
none laiger, and it occurred to the 
engineer, that as a pipe of double the 
area of a 7-in. pipe was needed, why 
not use two pipes of this size, instead 
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of making a new pipe for thifi tempo- 
nuy purpose. Thie idea was acted 
upon. The existing 7-in. ww 
disconnected at the range, short 
length of laiger pipe mMle witih a 
junction-piece, and placed ■ at that 
point and a second pijM run up as fig. 
8fi. (This illustration shows stnugfat 




Chimnets : Pipe Chimneys. 288 


pipes for the sake of making the 
explanation clear. They were not 
exactly straight, but they ran side by 
side aU the way.) 

The result of this arrangement was 
a most pronounced failure, and until 
the cause was discovered it was a most 
difficult failure to account for. All 
the usual causes were searched for, 
such as leakages, openings, bad joints, 
etc., without avail, and the pipes were 
found to be quite clear. Ultimately 
it was noticed that what smoke did 
pass into the chimney only issed from 
one pipe, and the idea was entertained 
that the second pipe, for some reason, 
was refusing to act, and the work was 
being done by one pipe as before. A 
moment’s thought, however, showed 
that this theory did not quite meet 
the case, for the range was working in 
a much worse manner than when it 
had one pipe only, and if it was now 
a owe of one pipe l^ing actively work- 
ing, and the other idle, the results 
ought at least to have been as good as 
before, wliich, however they were not i 
by any means. 

It was ultimately discovered that 
what up-draught existed in one pipe 
was supplied from the other. The 
direction of the air or draught in the 
pipes was as indicated by the arrows in : 
Fig. 80. There was a certain amount 1 
of warmed air and gases passing up j 
from the range, but only what would j 
naturally rise by the fact tliat they , 
were warm, not sufficient by any means | 
to work the range. The really active 
force of the draught was busy in the 
pipes, down one and up the other, quite 
Ignoring the range below. 

A very little consideration shows that 
this is a very natural result. Where- j 
ever two chimneys exist, it matters 
not how exactly alike they may be 
built, one will work differently to the 
other. In this case one chimney was 
a little more effective than the other, 
and instead of drawing its air through 
a mass of fuel, and through a ramifica- 
tion of oven fiues, etc., it naturally 
erred to have its supply from the 
and open source tmit the other 


pipe constituted. It has been ex- 
plained that the rush of Mr into 
a chimney will take place equally 
through every opening it can find, 
only showing a preference when one 
opening is more free from obstruction 
t^n another. In this case results 
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were obtained practically the same as 
providing a simple opening (instead of 
another pipe) at the junction piece, as 
ilg. 87. 

It is somewhat strange, but instances 
have been known where twin chimneys 
I something like this have worked well ; 

[ but such a result could in no way be 
relied upon. It should never be at- 
tempted, for should results be bad 
there is no remedying the matter, 
except by putting a single full-sued 
chimney. 

Sometimes two brick chimneys be- 
come joined in this way unintention- 
ally, and cause a deal of trouble. It 
occurs through the sweep’s tools or some 
other cause, dislodging some of the 
brickwork which forms the partition 
between chimneys when they are run 
up side by side. The displacement of 
a single brick is sufficient. A fault 
of tl]^ sort is usually very difficult to 
discover, as it probably means opening 
the chimney at various points, untu 
the defect is found. SometLmes a 
workman has become impressed with 
the idea that this ffiult exists in a 
chimney, and he outs away Mid does 
infinite damage, only to di^ver that 
the defect does not exist. This (diould 
not occur if ordinary care is used in 
testing the chimney to find the 
of its mefficiency. 
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The method that can be adopted 
with a prospect of discovering the 
fault with certainty is to make a fire 
in the stove or range that is giving the 
trouble, and stand by it and watch the 
results while an assistant places a sack 
over the top of this particular chimney 
and afterwards over the chimney-top 
next to it. Previous to doing this, 
the chimney-tops should be watched 
to see the action of the smoke coming 
from them. 

A iisual and commonly troublesome 
phenomenon in connection with sheet- 
iron pipe chimneys, is the trickling of 
water down inside them. Sometimes 
the quantity is really large, and pro- 
vision has to be made for its escape. 
This trouble is seldom noticeable with 
indoor pipes, or with any that are fixed 
in warm situations. With outside 
pipes it is more noticeable, particularly 
if the pipe is a flue to a gas-stove and 
has no soot within it. When soot is 
present, its poor heat-conducting pro- 
perties bring about results somewhat 
approaching those obtained by covering 
the pipe with material to conserve its . 
heat. When no rapid cooling influence 
is manifested, the water difficulty does 
not present itself. 

It is not so generally known as 
might be that of the different products 
or results of combustion water is one, 
and that it is formed very freely in- 
deed. We never notice it with our 
ordintuy grates and stoves, which are 
worked with brick chimneys, and 
which are always warm. The water 
is formed in exceedingly minute parti- 
cles, so as only to form an extremely 
Uun vapour, and this passes up and 
out of the (ffiimney with the smoke, as 
the warmth of the chimney does not 
permit it to condense. 

When the smoke and products of 
combustion from coal or gas are carried 
up into a pipe chimney outside a house, 
the cooling influence of the air through 
^e thin metal causes the water vapour 
to be condensed, in the same way that 
tiasm would be *, and the instant this 
„ t>d t es place the water ceases to rise 
with the other products, and falls or 


trickles down the pipe. Sometimes 
the quantity of water-vapour and its 
condensation are such that a small but 
continuous stream passes down the 
pipe. 

When a pipe gets coated internally 
with soot, this condensation becomes 
less, and commonly ceases altogether. 
The soot is a poor conductor of heat, 
and the contents of the chimney, the 
gases and water vapour do not get 
cooled, and the results are (though in' 
a very limited way) more like those 
obtained with a brick chimney. 

The pipe chimneys attach^ to gas 
stoves (of all descriptions) suffer most 
with the water difficulty in question. 
With these the pipes always remain 
clean, and any cooling influence there 
may be acts upon them very quickly 
and surely, We may also look for a 
little more water vapour to result fix)m 
the combustion of gas tlian from coal, 
as the former has hydrogen so abun- 
dantly and so free ih its constitution, 
much more so tlmu with coal. 

Another feature in connection with 
! pipe chimneys which should always 
' have consideration if coal fuel is to be 
used is the soot deposit, which occurs 
more rapidly in these than in brick 
chimneys owing to the greater cooling 
effect on the iron pipe of the outside 
air. 

The provision of sweeping-doors at 
every angle, as was recommended, is 
particularly necessary for the removal 
of fallen soot — soot that falls down the 
vertical pipes and in other ways collects 
at these points. The falling of soot 
occurs much more frequently and 
readily from the smooth surfaces of 
pi^ than fn>m brickwork. 

Down-Draught.— It must first 
be explained that down-draught is ol 
two characters. First, a down-blow 
in the chimn^ of a gusty character, 
which at one moment is sending 
smoke, and possibly flame, dh^tly 
into the room ; then the next nfoment 
the chimney is calm, and powbly 
walking normally. Intermitteioit in 
its action, in an irregular waj. 
Secondly, a down-draught of a ^ery 
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regular kind, one that acts for all the j wind has blown so that it passed over 
world as if the chimney wanted to { the roof before reaching the chmney, 
show how permanent and steady its ] and as it passed the ridge, it had 
draught was ; but, unfortunately, the ' necessarily to pursue a downwa^ 
draught takes a descending instep of direction more or less abrupt, and its 
an ascending direction. force was thus directed into the open 

The first of these manifestations is chimney-top, as Fig. 88. With an 
invariably noticeable at certain times example of this kind it will be seen 
when the wind is in particular quarters, , that any variation in the direction of 
blowing from what may be termed the wind would bring about a varied 
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so many directions at once : and 
where money is not a great object, 
there have been instances of people 
trying every description of cowl and 
wind-guard they could purchase to try 
and n^e such chimneys effective, but 
without avail, or with a very limited 
sort of success at the best. 

In cases such as this a cure could 
be certainly effected by carrying and 
continuing the chimney up to above 
the main building, terminating it level 
with the other and effective chimneys 
that are up there, and which work 
the different fires in that part of the 
house without the trouble in question. 
This, however, is where the bother 
arises. The chimney to be cured may 
be 30 ft. or more from the wall, and 
supposing it were carried across to 
this point, it would, perliaps, have to 
go up a considerable distance, and 
^though quite possible, it would be 
tui expensive matter, and this leads 
people to trust to the statements that 
appear in the circulars of vdndguard- 
makers. If any readers want to make 
interesting little experiments respect- 
ing this subject, let them just get a 
short length of glass tube, and put 
very small pieces of cotton wool in it. 
The wool should be little, loose, fiuffy 
pieoes that will move with a little 
draught like smoke. It will be found 
in the very first place that a current 
of air across the top of the tube will 
induce a rapid up-dmught in it with- 
out the assistanoe of fire or heated 
gases, and directly air passes sharply 
across the upper end, the cotton wool 
fly up and out at a speed too 
quick for the ’eye to follow. By 
pladng different objects around the 
tube, many peculiar results can be 
noted. Enou^ will be learnt to show 
that a chimney top should be clear 
above everythi^, and nothing ought 
to project above it anywhere, not even 
the chimney-pot next to it : they 
should be level, li^n chimneys are 
^nninated in brickwork at the 
extreme top, a brick out of place, or 
irregi^ly laid, may very possibly 
'gm»^onounoed ill results. 


The other form of down-draught — 
viz., that which is more constant or 
steady than the last, proceeds from 
an entirely different cause, and many 
are the strange ideas workmen enter- 
tain in regard to it. To those who 
know the cause, the efforts to cure it 
on the part of those who are i^orant 
are always entertaining. This is a 
form of down-draught that no cowl 
and no raising of the chimney will 
cure ; the latter, however, might 
possibly alter the effect. 

The cause of this trouble has been 
christened “siphonage”; but this is 
scarcely a correct term. The real 
action is that of air descending one 
chimney to provide that which is 
needed to maintain the up-current in 
another. In other words, there are 
two chimneys, either in one room, or 
they may be in two adjacent rooms. 
Air is n^ed to make the up-diaught 
in these but it cannot be obtain^ ; 
consequently one chinmey, the 
stronger we may assume, by its up- 
draught, causes the necessary inflow 
of air to come down the other. To 
some extent it is similar to the action 
explained above, when it was tried to 
work one stove with two chimneys. 

Everyone knows that the up- 
draught in a chimney is nothing more 
nor less than a current of air, and a 
moment’s thought is sufficient to show 
that this unceasing up-flow represents 
a considerable volume. Now, where 
does this air proceed from ? From the 
room in which the stove is, of course ; 
but where does it proceed from to get 
into the room? The chimnOT does 
not exhaust the room of air. m fact, 
the chimney would not act unless air 
entered the room just as fast as the 
chimney withdrew it. It will be 
found that the primary entraooe for 
air into a hoqse is the outer 
front and back, and throo^ ^ 
crevices of these (when they ^ not 
open) comes all the air Jar fespimtion, 
com^tion, and drKAghta for ohim- 
neys. This is supposing some 'Sjpeeial 
I sykem or mode of inlet ventilation is 
I not provided, and it quiteususHyisnot. 
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The crevices round windows jffovide 
a little, but it is a very small quan- 
tity, as these are usually well-fitting, 
especially in good houses. 

Having explained this much, an 
explanation of an instance where this 
trouble occurred will make the rest 
easily understood. A complaint came 
from a house in the suburbs of London 
that a room had a fireplace in it that 
could not be used owing to the per- 
sistent down-draught in the chimney, 
and the room itself and the one ad- 
joining were rendered almost unbear- 
able by the very strong odour of soot. 
Upon examination it was found that 
these two rooms tliat were adjacent 
were only divided by folding doors, 
and the doors were kept open. There 
was a fireplace and chimney in each, 
but while one was etfective (there was 
a fire burning in it at the time) the 
other was quite the reverse, and it 
caused the odour complained of. The 
air seemed to issue from this chimney 
into the room instead of being the 
other way about. Further examin- 
ation showed that, with the view of 
making the rooms very cosy and free 
from (kaughts, the crevices all round 
the doors, and also the windows, had 
been neatly and well fitted with 
draught tubing, and the rooms were 
practically air-tight when the doors 
and windows were closed. These were 
kept closed as a matter of course in 
the severe weather when fires were 
needed. Now where was the air 
needed for the chimney draught to 
come from ? The first thought would 
be that both chimneys would foil to 
act, there would and could not be any 
up-draught in them. This, however, 
can ra^y be the case, as the power of 
the chimneys would not be so exactly 
balanced. Furthermore, whichever 
had the fire lighted first would be 
rendered more effective than the 
other, and once there is that which 
goes to make the cl^ney act in the 
way it should, the air will rush in 
from somewhere, and in this instance 
it ca m e down the other chimney, for 
there was no other way. The occu- 


pants had tried to stop it by closing 
the folding doors ; but these did not 
fit at all closely ; if they had, then 
there would have been every chance 
of both chimneys being failures. Of 
course, the dovra-draught in this par- 
ticular chimney was instantly stopped 
when a door or window was open^ to 
let a supply of air in, but to have a 
door or window constantly open could 
not be thought of, so the trouble was 
overcome with an inlet ventilator 
placed in each room. The cause of 
the trouble was merely want of air. 
It had iiappened in this very instance 
that a local tradesman had been called 
in, and he volunteered the information 
that his cures of down-draught were 
very numerous, as he had a patent 
pot of Ills own that was irresistible. 
Of course, ho put one of these pots on, 
and equally of course it did no good 
whatever. He then attributed the 
trouble to a supposed defective state 
of the cliimney, and from first to last 
he never went into the room where 
the trouble was noticeable — he had no 
need, he said. It is a too common 
practice for people to think that appli- 
cation must be had to the top of every 
troublesome chimney ; certainly with 
quite the luajority of instances of 
down-draught the top is the part to be 
attacked ; but otherwise it is as often 
the bottom where the cure will be 
effected. 

In case it should have been gathered 
from what was just said, that short or 
low chimneys are not effective, it must 
be clearly explained that their non- 
effectiveness when it occurs is entirely 
due to their surroundings. A short 
chimney will work well if there is 
nothing higher adjacent to it, and,^ in 
fact, when working stoves and cooking 
ranges in open fields, military camps, 
etc., it is astonishing how dative a 
very short chimney will be found. 
As this is being written there is a ^as- 
fire near by, and this has a pipe-ol^- 
ney to it, which is only 4 ft. in its 
extreme height. Although this is so 
short, the passage of hot gases up it 
meke quite a loud and hoarse hum- 
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ming noise ; in fact, it is too effective, 
for it lessens the effectiveness of the 
stove a little. A cooking range at 
Aldershot in a low building has 8 ft. 
of pipe to act as a chimney, and re- 
markable though it may seem, this 
induces sufficient draught to draw the 
flame and smoke from the fire round 
the oven, to all appearances as well as 
a tall brick chimney would do. At 
any rate, the range works most suc- 
cessfully, and shows no need for im- 
provement. (F. Dye in ‘ The Building 
News.’) 


China Eiveting. 

BROKEN CHINA WARE RIVETING. 

(&’<? «/no Cements fou China, 
Cutting Glazed Tiles, etc.) 

(rt) The riveting of china and earth- 
enware, if carefully done, is the most 
substantial way of effecting repairs. 
The appearance is not usually as good 
as cementing, but in riveting cliina, 
one of the first rules is to put the 
rivets in the least conspicuous spots 
consistent witli doing the job strongly. 
_ The “rivets,” as 

(f=7=i) they are caUed, are 
Kig. 89 . pieces of brass wire 
bent down at the 
ends, as in Fig. 89. The wire is about 
^ in. thick and is flattened. The 
flattening may be done on one side 
only (the side that comes next to the 
china), in which case it is done with a 
file ; or the two bent-down ends may 
be left of round wire, while the connect- 
ing piece is flattened a little by ham- 
mering. The idea is to get the wire 
to lie close against the ch^. If the 
rivet is to come on a curved surface, it 
is bent to correspond. 

The holes are made in the china a 
little larger than the wire of the 
rivet, at about J in. from the edge of 
the break, and slanting slightly down- 
wards towards it, as Fig. 90, to corre- 


Fio. 90. 


spond with the slight slant given to 
the ends of the rivet. The measure- 
ment of the holes and the rivetfs 
should be exact, and the latter should 
be made so that the ends will* only 
just ^ in the holes, or 'will barej^ do 
so. In the latter case heat is ytolied 
onto expand and lengthen the riv^t 
slightly, so that it will go in and then 
pull itself up tightly as it cools. 
Without heat the rivet is made so that 
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it has to be gently driven in with a 
small hammer or wooden mallet. 
The final fixing of the rivet is done, if 
hot with shellac, or if cold with plaster 
of Paris. The latter can be coloured 
if desired, and a little fluid plaster is 
well worked into the crack (after the 
riveting), to make it water-tight if it 
appears necessary. The holes drilled 
in the china should be of a depth of 
about half the thickness of the china, 


The cross-piece to which the string is 
attached, is about 7 in. in length, the 
middle hole in it being a little larger 
than the rod. The circular piece acts 
as a fly-wheel, and may be in. in 
diameter, by f in. thick, and fits the 
rod tightly. By holding the cross- 
piece, then giving the rod a twist to 
start it, the string will wind itself on, 
as in Fig. 92 ; then, by pressing down 
the cross-piece the rod will be made 




or a trifle more if the china is thin, and 
the turned down ends of the rivets 
must on no account be longer than 
the depth of the holes. 

The drilling can be done by an archi- 
medean drilling tool, or a hand brace, 
or a fiddle or tow drill, but the tool 
most commonly used, particularly by 
the peddling fraternity is an ingenious 
drill stock that can be made of three 
meces of wood and a length of string, 
5^. 91. The centre shaft is a rod 
about ^ in. thick, and say, 18 in. long. 


to revolve, and if the pressure is re- 
lieved just as the string has become un- 
wound, the impetus given the fly- 
wheel will carry the rotation on suffi- 
ciently to wind the string on again the 
other way. The cross-piece is then 
pressed down again and the 
opration repeated. The rota- fS 

tion of the rod is thus several |f 
turns one way, followed by a ff 
corresponding number of turns jj 

the other way, and so on as Jl 
long as the cross-piece is .j 

worked by the hand. a 

The dialing point may bo If 

of steel, or of copper, as men- Pio. 93 . 
tioned in the foUowing matter, 

I turpentine being used as a lubricant, 

I but to start the hole through the glased 
! surface — which is the hardest part— a 
I diamond-pointed drill as Pig. 93 is 
B<)metime8 used. 

This is a piece of diamond (the 
I kind used in many huger drilling 
D 
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tools) firmly secured in the end of a 
tin tube, either by cementing or sol- 
dering. This tube slips on to the 
lower end of the rod of the d rilling 
stock just described. 

(6) Ceramic objects can be readily 
drilled with hardened steel tools. 
With majolica and porcelain without 
glaze it is best to drill under water ; 
for instance, filling the vessel with 
water and placing it in another vessel 
filled with water, so that the drill is 
used under water and passes again 
into it idter penetrating the material. 
Instead of filling glazed articles with 
water, a piece of cork may be placed 
under the spot where the drill is work- 
ing. The pressure applied to the drill 
varies according to the liardness of 
the material ; it must, however, gradu- 
ally decrease as the drill approaches 
the point of exit, and finally cease al- 
together in order to avoid splintering. 
For enlaiTging small holes already exist- 
ing it is best to use three-cornered or 
four-square broaches, ground smooth, 
in the same manner as above described 
(under water) ; for hard material, 
such as glass and glaze, moisten the 
broach with oil of turpentine. The 
simultaneous use of oil of turpentine 
and water is best in all cases, and 
especially when the object to be 
dnlled does not permit the sole use 
of the oil as in the case of majolica 
and unglaaed porcelain, as the oil will 
be-absorbed if water is not used. 

(o) .Boring the holes is generally 
done with a diamond-pointed drill or 
copper bit with corundum or emery. 
To make cutting tool, take piece of 
stout copper wire or rod, and fit to 
drill. ^ that it is perfectly straight. 
Next make the copper red hot, and 
plunge into cold water. Now take 
bit of hard wood, sav box or oak, 
about ^ in. to j^in. tluck and 1 in. or so 
square. Drill, hole in it just large 
enough to take copper bit, put a few 
grains of emeiy powder in the hole, 
and insert copper Int. Press down 
and give a few turns. Add 
m^ emery, repeat process until end 
^ of copper is embedded with grains of 


emery. The bit requires renewing 
with emery at intervals, and can 
kept moist with turpentine, or para- 
ffin, or camphor dissolved in turpen- 
tine. 

To Drill Glass. — In drilling glass 
stick a piece of stiff clay or putty on 
the part where you wish to make the 
hole. Make a hole in the putty, ex- 
posing the glass to the size retjuired. 
Into this hole pour a little molten 
lead, when, unless it is very tliick 
glass, the piece will immediately drop 
out. 

To File Glass Utensils.— Dip 

the file in strong caustic soda lye, and 
then, while still wet into coai'se sand. 
With a file thus prepared glass utensils 
can be worked without cracking the 
glass. 
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Chisel Steel. 

ITS TREATMENT. 

The following is extracted from a paper 
read before the National Railroad 
Blackemitlis’ Association of America. 

The operation of making and dress- 
ing chisels appears so easy and simple 
that it is scarcely given any attention, 
and many are of the opinion tliat a 
cheap grade of steel is perfectly suit- 
able for the purpose. There are vari- 
ous reasons why good steel should be 
used for this purpose, viz. they must 
hold a good cutting edge, they under- 
go many redressings, they are sub- 
jected to impact, and they are often 
used by inexperienced workmen. 
Cheap steel, when i-eheated and retem- 
pered many times, deteriorates very 
rapidly when compared with good 
st^l. This cheap steel has a very 
open and loose structure ; also, it con- 
tains a greater percentage of the im- 
purities ; these impurities envelop the 
grains and prevent the necessary cohe- 
sion from taking place between the 
grains. These vibrations which take 
place when a chisel is struck a blow 
from the hammer are very conducive 
to fatigue in poor steel, and in this 
condition a chisel Mrill break in a very 
short time. They do not exert such 
a marked influence on good steel, and, 
furthermore, this rule will also apply 
to iron in the same respect. 

In making cliisels care should be 
taken to clip off the comers ; if not, 
they will draw over and overlap the in- 
terior metal, which will produce a split 
point. I believe in edging-up, or, in 
other words, upsetting edgewise, when 
the point of the chisel is very thin, 
and it being at a dull-red heat is the 
cause of more chisels breaking than any 
other treatment it receives, unless it 
be overheating for hardening. The 
smith should aim to do most of his 
edging-up before the chisel is drawn 
down too thin ; if it should spread a 
little wider than the width of the steel, 
it would be better to leave it in this 


shape than to edge it up when it is 
very thin. 

In order to obtain the best results 
a good liammering to pack the steel is 
very essential, but it should be properly 
done. The chisel should be evenly 
heated, and the process of packing 
should commence at the thicker part 
of the chisel first, gradually increasing 
the amount of hammering on reaching 
the point, and aiming to give an equal 
amount of it on each side. At times 
we liave a difficulty with chisel points 
snapping off; there are good reasons 
for these failures. First, when a chisel 
is unevenly heated, and quenched in 
this condition, it is left in a state of 
unequal tension ; then we find areas 
with different degrees of hardness ; 
also the transition from the hard areas 
to the soft being so abrupt, the chisel 
is left in a state of great weakness. 

Secondly, the point of the chisel is 
heated to the proper temperature, but 
just l)ack of this (say about | in.) the 
colour is scarcely visible ; it is quenched 
in this condition. This chisel will 
break at the junction between the 
hardened and the unhardened parts. 
The smith will then test the fracture 
with his file ; finding it very soft, he 
wonders why it broke. 

When steel is quenched between 
what is called the neutral and harden- 
ing zone, or, in other words, just 
before it arrives at the true hardening 
heat, it is in its weakest condition, and 
this accounts for the point jumping off. 
This can be remedied by hardening the ' 
chisel farther up where it is tluoker 
and stronger, and then drawing the 
temper accordingly. 

A practice which should not be tole- 
rated is when the chisel point is heating 
too fast and it is checked by dipping 
it into the water (just for an instwt) 
and then placed in the fire again. 

In dressing chisels many areretumed 
having considerable temper remaining ; 
generally they are thrust into the 
centre of the fire ; here the change » 
BO sudden that Hie tenacity of the 
steel is impaired, and at times will 
cause BurfMe cracks. 
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The use of sulphurous coal is also 
quite a factor in causing unsatisfactory 
results. 

It seems also unnecessary to mention 
that quick heating and overheating in 
any pE«*t of the treatment is the cause 
of many failures. 

We will make a number of the 
chisels from the same bar of steel, and 
will declare they all received precisely 
the same treatment ; but will the final 
results support us in this claim? I 
believe not, for there must have been 
a variation in the treatment somewhere 
for the machinist (who is a careful 
man) will state that some broke very 
easily, while others were exceptionally 
good ; until we can explain why this is 
BO, we should refrain from upbraiding 
our Mend when he returns with these 
chisels broken. Many efforts have 
been made for the purpose of taking a 
short cut on this undesirable task of 
chisel dressing, but the old method 
still prevails to a great extent. 

Some have recommended the use of 
lead, others cyanide of potash, which 
is heated in a ladle or pot to the 
proper temperature, and the chisel 
points are placed in this till they ; 
attain the desired heat, but if these 
mediums are not kept at the proper < 
temperature the results will be very 
unsatisfactory. Some advise heating 
the points in the fire and then quench- 
ing in oil or a mixture of tallow, 
I^iissiate of potash, and resin ; then, 
again, tin that is just brought to the 
melting-point is used. It is claimed 
that when quenched in any of these 
mediums the temper ne^ not be 
drawn ; it will be ready for use. For 
my part, I do not beheve that they 
are worth while considering. 

Some practise drawing the temper 
very slowly in oil or sand which is 
heated to the proper temperature to 
give the required hardness to the chisel. 

It would be well to give a little 
attention to the water emery-wheels 
in use at so many places at the present 
tSme ; they are usuaDy too fine for the 
purpose intended, which causes them 
to glaze very quickly when used on 


hardened steel. They are the cause 
of many surface cracks which we see 
on the cutting edge of the tools, espe- 
cially those made from alloyed steel. 
The tools are thrust against this glazed 
surface of the emery-wheel with con- 
siderable pressure ; the wheel will not 
cut, but glide over the surface of the 
tool ; this friction generates heat so 
quickly that it exceeds the conduction 
power of the steel. Consequently 
I only a thin shell of the steel is heated ; 
expansion must take place but the in- 
ternal condition of the steel being cold 
and unyielding, this thin shell relieves 
itself by cracking. Then again, tools 
ground on wheels in this condition 
will become soft as well as glazed, and 
thus will require hardening again ; but 
this glazed film prevents hardening 
from taking place, and then we will 
blame the steel for deficient in 
carbon. These emery-wheels will 
often take the temper out of the 
extreme cutting edge, which will not 
penetrate more than ’ 001 of an inch 
beyond the surface ; but it is enough, 
for the tool gives down very quickly, 
and on such tools as mills it is liable 
to break out the teeth. 

In some places when tools are to be 
annealed they are placed in a furnace 
that is heated to a very high tempera- 
ture. This is a bad practice, and 
should not be continued on such tools 
as mill, hobs, reamers, etc., for the 
small teeth are heated so quickly that 
it will cause a strain at the base 
of the teeth. Then if the old teeth 
are not entirely cut away (which is 
often the case), it will be disposed to 
crash at these strains when tempered. 
It is well known that steel on being 
hardened will change from its origiiud 
size when cold. Generally an expan- 
sion will take place ; but it is hot 
unusual to have a piece that Trill show 
a slight shrinkage. 

At times we will notice pieces of 
steel which conform exactly' to the 
same size and shape, made in the same 
manner, and from the same bar of 
steel, when hardened, they will slww 
a slight difference in the expansion, 
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and perhaps a piece or two will show 
a slight contraction. We feel confident 
that we heated these pieces the same 
temperature ; but the eye is very 
easily deceiv^ and every little incre- 
ment or decrement in temperature of 
water will liave an influence in pro- 
ducing different results. 

These variations, being very small, 
would not count on many pieces to l)e 
hardened f«jr ordinary work, but on 
such tools as master-taps and dies it 
would probably render them worth- 
less. 

Some blame the steel for these 
variations, but I Ixjlieve it is due 
partly to our method of hardening. 
The following 1 have co])ied from a 
little book, which will partly explain 
the difficulty : “In pieces of steel 
above a certain size the hardness does 
not extend right through to the 
centre, ^he surface, when it is 
suddenly c/ooled, contracts to a certain 
extent and exerts a considerable com- 
pressive force on the .metal in the 
interior, which, as it slowly cools, is 
forced to occupy a smaller volume 
than it did originally ; whilst the 
hardened portion, which is in a state 
of tension, owing to it liaving been 
cooled suddenly, occupies a greater. 
If, then, the contraction of the in- 
terior be greater than the expansion 
of the exterior, the piece of steel, as a 
whole, will be smaller after hardening 
than it was before, and vice vcrsd. 
The whole question turns on the 
relation of the volume of the hardened 
portion to that which has been only 
partially hardened.” 




Cleansing. 

(See also Bleaching, Lacquering, 
Polishing, Gilding, Plating, etc.) 

This subject embraces wasliing and 
scouring processes, recipes for cleansing 
various articles of a hard or solid 
nature, also recipes for the removai of 
stains. 

Alabaster (and see Mailble).--> 
Strong soap and water is good for 
cleaning alal>aster ; if too much dis- 
coloured make a jiaste with quicklime 
and water, cover the article well with 
it, and let it remain all day ; wash off 
with soap and water, rubbing hard the 
stainR. Or apply dilute muriatic acid, 
liaving previously washed off dirt and 
grease. 

Bottles (and see Druggists’ Uten- 
sils, and Glass). — (1) Do not use 
1^ shot as it is a dirty and objection- 
able method, clippings of iron wire are 
abetter means of rinsing. They are 
easily had, and the cleaning is rapid 
and complete. The iron is attacked 
by the oxygen of the air, but the 
ferruginous compound does not attach 
to the side of the bottle, and is easily 
removed in washing. Fordos found 
that the small traces of iron left had 
no apparent effect on the colour of red 
wines ; it had on white wines, but 
very little ; but he thmks it might be 
better to use clippings of tin for the 
latter. (2) Take a handful of common 
quicklime, such as bricklayers use, 
and a handful of common washing 
soda ; boil them in a large kitchen 
iron saucepan (which will only be 
cleaned, not damaged, by the process). 
When cold, the fluid will be lye ; put 
this into the vessel you want to clean 
with some small pebbles ; make it 
warm if you can, and shake up or let 
it soak according to the nature of the 
vessel. (3) Gypsum (free from id- 
eate), marble, or bruised bones, is 
preferable to shot or sand. Sulphuric 
acid and bichromate mixed, ^ are best 
to free porcelain and glass from organic 
matter, 
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(4) Bottles eontainhig Resvnaus Solu- 
tions . — Wash with caustic alkaline 
lyes, and rinse with alcohol ; if they 
have held essential oils, wash with 
sulphuric acid, and rinse with water. 

(6) Glass Bottles which have con- 
tained Petroleum . — Wash with thin 
milk of lime, which forms an emulsion 
with the petroleum, and removes every 
trace of it ; by washing a second time 
with milk of lime and a small quantity 
of chloride of lime, even the smell 
may be so completely removed as to 
render the vessel, thus cleansed, fit 
for keeping beer in. If the milk of 
lime be used warm, instead of cold, 
the operation is rendered much shorter. 
(‘Ding. Pol. Jl.’) 

Brass {and see Lacquering). — 
The cleaning of lacquered goods must 
be confined to simple wasMng, strong 
soda water being us^ toremove lacquer 
when relacquering is to be done {see 
Lacquering), l^e following recipes 
are for cleaning brass artides with 
polished uncoat^ surfaces. 

(a) Wash with rock alum, boiled in 
a strong lye in the proportion of 1 oz. 
to a pint; polish with dry tripoli. 
(5) Make a mixture of 1 part common 
nitric add and } part sulphuric acid, 
in a stone jar, having also ready a pail 
of fresh water and a box of sawdust. 
The articles to be treated are dipped 
into the acid, then removed into the 
water, and finally rubbed with saw- 
dust. This imm^iatelychanges them 
to<a brilliant colour. If the brass has 
become grea^, it is fir t dipped in a 
strong solution of potash and soda in 
warm water ; this cuts the grease, so 
that the add has free power to act. 
(e) Rub the surface of the metal with 
rottenstone and sweet oO, then rub 
off with a piece of cotton flannel, and 
polish with soft leather, {d) A solu- 
tion of oxalic acid rubbed over tar- 
nished brass soon removes the tarnish, 
rendering the metal bright. The acid 
must be washed off with water, and i 
the brass rubbed with whiting and soft i 
Iflather. , (r) A mixtiure of muriatic j 
and alum dissolved in water iin- 
'pdHia a golden colour to brass articles 


that are steeped in it for a few seconds. 
(/) Put a coat of nitric add over the 
you want cleaned, with a piece of 
rag ; as soon as it turns a light yellow, 
rub it dry, and the brass will present a 
very clean appearance ; if not, repeat. 
( Oxalic add and wliiting mixed and 
applied wet, with brush, and brushed 
again when dry with soft plate-brush, 
polishing with dry whiting. 

Brass Instruments. — (a) If the in- 
struments are very much oxidised or 
covered with green rust, first wash 
them with strong soda and water. If 
liot so very bad, this first process may 
be dispensed with. Then apply a 
mixture of 1 part common sulphuric 
acid and 12 of water, mixed in an 
earthen vessel, afterwards well scouring 
with oil and rottenstone, and finally 
using a piece of soft leather and a little 
dry rottenstone togiveabrilliantpolish. 
In future cleaning, oil and rottenstone 
will be found sufficient. To hold the 
instrument, get a piece of wood turned 
to insert in the Mils ; fix in a bench 
vice. The piece of wood will also serve 
for taking out any dents you may get 
in the bells, {hi) Dissolve some com- 
mon soda in warm water, shred into it 
some scraps of yellow soap, and boil it 
till the soap is all melted. Then take 
it from the fire, and w hen it is cool 
add a little turpentine, and sufficient 
rottenstone to make a stiff paste. 
Keep it in a tin box covered from the 
air, and if it get hard, moisten wdth a 
sm^l quantity of water for use. 

Brass or Copper . — Mix together 
1 oz. oxalic acid, 6 oz. rottenstone, 
and ^ oz. gum arabic ; all these are to 
be finely powdered. Then add 1 oz. 
sweet oil and sufficient water to form 
the mixture into a paste. Apply a 
small portion to the article to be’ 
deemed, and rub dry with a or 

washleather. 

Brass Inlaid Work.—Mix tri- 
p& and linseed-on, and dip felt into 
the preparation. WitJ^ tb ^UsL 
If the wood be rosewood or ebony, 
polish it with finely-powdered elder 
ashes, or make a polishing paste of 
rottenstone, a pinch of starch, swe4t 
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oil, and oxalic acid, mixed with 
water. 

Bronze* — (1) There has been 
found no other way of cleaning bronze 
statues, when blackened by smoke and 
soot, than that of washing with plenty 
of clean water, accompanied with 
mechanical friction ; but even this 
simple treatment is very undesirable ; 
because the friction, however slight, 
accompanying the washing, destroys, 
or tends to destroy, the sharpness of 
the outlines ; and the sulphurous and 
sulphuric acids of the prevailing smoke 
would be certain to rapidly corrode 
the surface of any bronze statue which 
is constantly being washed. It has 
been a matter of much debate whether i 
the soot-blackened surface of a bronze 
statue is not more pleasing to the eye 
than the metallic lustre of a new, or 
newly-cleaned statue. (2) Weber finds 
that a dilute solution of caustic alkalies 
removes overlying dirt, and allows the 
green patina to become visible. Where 
the metal was not originally oxidised, 
the alkali simply cleanses it, and does 
not promote any formation of green 
rust. (3) By dipping fustian in solu- 
ble glass, and washing it with soap 
directly afterwards, we get a fabric 
largely impregnated with silica, which 
will be found very well adapted for 
cleaning bronzes, etc. (4) The method 
of restoring a bronze tea-um turned 
black in parts will depend, to a great 
extent, on the metal and the colour. 
Clean the surface, first of all, with 
whiting and water, or crocus powder, 
until it is polished ; then cover with a 
paste of graphite and crocus, mixed in 
the proportions that will produce the 
desired colour. Heat the paste over a 
small charcoal fire. If the bronzing 
has been produced by a corrosive pro- 
cess, try painting a solution of sul- 
phuret of potassium over the cleaned 
metal. The bronzed surface may be 
polished ; but it cannot be bright 
unless the surface of the metal itself 
is polished, and then covered with 
transparent ItKM^uer to preserve the 
brightness. (6) Boil the articles in 
ordinary soap-boilers* lye, rinse in 


water, and roll in bran or sawdust. 

If the bronze is pressed, the lye must 
be mixed with common salt and the 
article thoroughly brushed, but no 
water must touch the back. (6) 
Bronze which has become dirty by oil, 
fat, tallow, or other greasy body, is 
boiled in an infusion of ashes, and 
cleansed with a soft brush dipped in a 
fluid of equal parts of water, nitric 
acid, and alum. Each piece is then 
dried with a rag, and slightly heated. 
To cleanse clock pendulums, and free 
them from the sul)stance called by the 
gilders “ mercury -dust,” heat them 
moderately, touch the stain with a 
brush dipped in nitric acid, rub with a 
linen rag, and again heat moderately. 

Carpets. Vacuum Cleaning. — 
The vacuum system, which may be 
said to suck the loose dirt from the 
carpets (for it cannot remove fixed 
dirt marks or stains, though by re- 
moving loose dirt from fixed marks 
it may make them less pronounced), 
is now being largely used owing io 
the many advantages it offers. In 
the first place it raises no dust, does 
not scatter a proportion of the dirt 
disturbed, as any brushing process 
must ; it is more positive, removing 
more dirt from beneath a carpet t ha^n 
a brush can get at. It may not be aa 
effective as taking up carpets and 
underfelts, beating them and washing 
the floor, but for ordinary periodical 
thorough cleaning as requi^ in hotels 
and similar places, the vacuum method 
is considered to make the raising of 
fixed carpets unnecessary. With a 
public dimng (general meal) room,- the 
of the carpet and its cleaning 
mean stopping business for a 
day or two at least ; while the clean- 
ing of sitting and bedroom carpets, 
by raising them, would keep a certain 
percentage of rooms perpetually m^t 
for occupation. Vacuum cleaning is 
quite as quick as surface bnishing, and 
in certain pressing cases it is under-, 
taken without even removing the 
hangings in the room. 

The vacuum is produced ny an air 
pump, this being driven hy a petrol 
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or eimilar motor (when the outfit is 
portable and carried in a van from 
house to house). A good vacuum of 
25 in. is easily got, and the general 
working of the system presents no 
difiiculties. The chief detail, that is 
kept secret as far as possible, is the 
“dirt-arrester.” A pump tl»t may 
be efiTective and free working with air 
will quickly fail if the air is loaded 
with dust and debris, and the duty of 
the dirt-arrester is to filter this out 
of the air which is drawn through the 
substance of the carpet and wMch of 
course disengages and carries the dirt 
from the carpet \ndth it. The details 
of an arrester are given in Fig. 94, this 



Fio. 94. 

showing the interior construction in 
section. Its exterior is simply a box 
or case, or any convenient shape, the 
interior being divided up and including 
a coke air-^ter bed as shown. The 
case must have a door to admit of the 
dirt being removed (and the coke i 
which will require washing or renew- ' 
ing) and, nee^ess to add, the door, j 
and the whole case, must be absolutely 
air-tight. The cleaning out of the 
box must be done as often as the 
operator judges best, this being gov- 
erned by the size of the box and the 
state of the carpet. 

Casks {Beer C7asl:s).— The acid] 
smell very often found in casks may bo | 
, attHbuted to absorption in the pores 
the wood of acetic and lactic acids 


j — a very small quantity of either of 
them having power to communicate 
their principle to any fermenting 
j liquid with which they may be brought 
I in contact, and increasing veiy fast at 
! the expense of the alcohol in the liquid, 

I while at the same time causing un- 
’ soundness to a greater or less extent, 
according as the temperature of the 
atmosphere may be high or low. 
Bearing this in mind, it is of the 
utmost importance that all free add 
which the cask may contain should be 
carefully neutralist before filling with 
a liquid so liable to change as ferment- 
ing wort. Casks before filling, after 
being well washed with boiling water, 
should be allowed to cool, and then 
examined by some responsible person 
as to their cleanliness, acidity, and 
probable mustiness ; the cask is well 
smelt, and usually a light is passed 
through the tap-hole, so that the 
examiner may view the interior. Any 
cask that may smell sour (especially in 
summer weather, or when required for 
stock or pale ales) should be rejected, 
and be well treat^ with lime. This 
should be put into the casks dry^ 
small lumps of the lime being broken, 
so that they can 1% easily inserted in 
the bung-holes, and when sufficient 
has been put in (say, about 4 lb. to a 
barrel), then about 4 gal. of boiling 
water must be added, the casks bunged 
up, and kept so for a few hours, occa- 
sionally rolling about. The lime 
should then be well washed out, and 
the casks steamed, and allowed to cool, 
when they will be in a fit condition for 
containing the most delicate liquid 
without any injury. The hi^ brown 
substance, which on being seraph 
with a nail leaves a white mark, so 
often found in casks, is a deposit that 
forms from the constituents of the 
liquid contained in them, and is often 
carbonate of lime, or yeast dried, or 
both. When this is formed, the o*dy 
effectual method of cleansing is Uftake 
out ,the head, and put it into the 
cooper's hands to be well scraped^ imtil 
every particle of the fur is remove. , 
Cask- washing machines never remoye 
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fur or thick dry deposit properly ; j Chip or Straw Bonnets. — To 
tliey are very convenient in a general Clean. — ^Waah in warm soap liquor, 
way for the usual run of caski}, but well brusliing them both inside and 
any exceptionally bad must be un- I out ; then rinse in cold water, and they 
headed, and cleaned by hand. For ; are ready for bleaching, 
stock ales it is a good plan to rinse ! Toi#ZeocA.—(l) Put a smaU quantity 
with solution of bisulphite of lime just of salts of sorrel or oxalic acid into a 
before filling trade casks. (2) With clean pan, and pour on it sufficient 
regard to the coating spoken of in (1), scalding water to cover the bonnet or 
it not only preserves the wood but liat. Put the bonnet or hat into this 
keeps it clean and sweet, and does no liquor, and let it remain in it for about 
harm at all to the beer. It takes some 5 minutes ; to keep it covered, hold it 
considerable time before the wood is down with a clean stick. Diy in the 
coated with such a protecting enamel, sun or before a clear fire. (2) Having 
It occurs alike in rounds, puncheons, first dried the bonnet or hat, put it, 
and stone squares. Formerly it was ^ together with a saucer of burning sul- 
customary to have all vessels that were i phur, into a box with a tight closing 
furred over thoroughly dressed by the | lid. Cover it over to keep it in the 
cooper, but now intelligent coopers fumes, and let it remain for a few' 
advise brewers to keep it on. (3) hours. The disadvantage of bleaching 
Blow sulphur fumes into foul casks by with sulphur is that the articles so 
fumigating bellows, such as gardeners bleached soon become yellow, which 
use when fumigating conservatories, does not happen to them when they 
The sulphurous acid formed by burn- are bleached by oxalic acid, 
ing brimstone is a powerful purifier, To Finish or Stiffen. — Aiter cleaning 

and will not leave an unpleasant taste, and bleaching, white bonnets should 
being easily washed away. be stiffened with parchment size. 

Cider Casks. — (a) Half fill each cask Black or coloured bonnets are finished 
with boiling water, and add | lb. of with a size made from the best 
pearlash, then bung it up, and turn glue. 

over occasionally for 2 days, then Straw or chip plaits, or leghorn hats 
empty, and wash with boiling water, and bonnets, may also be cleaned, 
(6) Scald out with boiliiig water ; if bleached and finished as above, 
the heads are out, put them over a Cloth and Clothing^. — (See 
straw fire for a few minutes, so as to Textile Fabrics and Stains.) 
slightly char the inside. If you have Clothes^ Washing compotmd for.— 
a steam boiler, partially fill with water. The German washerwomen use a mix- 
and admit steam through the bung- ture of 2 oz. turpentine and 1 oz. 
hole by a pipe down into the water, spirits of ammonia well mixed together, 
and TO boil. This is put into a bucket of warm 

Vinegar Casks. — Old vinegar barrels water, in which J lb. soap has been 
b^me impregnated to such an extent dissolved. The clothes are immersed 
with acetous substances that it is next for 24 hours and then washed. The 
to impossible to render them fit for the cleansing is said to be greatly quick- 
storaro of any other liquid. Fill the ened, and 2 or 8 rinsings in cold 
barrels ii^th milk of lime, and let this water remove the turpentine smell, 
remain in them for several months. Solution for cleaning C^(rihes.-^¥or 
then rinse out well with plenty of tweeds and silks the following is good, 
warm water, and steam them inside Methylated spirit ^ oz., strong spirit 
for hour. ^ of ammonia 1 oz., spirit of naptha 80 

Celluloid Covered Mount- drops. Take one tablespoonful of this 
iuST** — covered parts with a mixture and stir it into half a pint of 
woollen cloth and a little tripoli, and , warm water. Apply with a brush but 
polish with a clean woollen rag. ) do not soak the material. 
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Coins. — Coins can be quickly i 
cleansed by immersion in strong nitric 
acid, and immediate washing in water. 

If very dirty, or corroded with verdi- 
gris, it is better to give them a rubbing 
with the following : — 

^ oz. pure bichroznate of potash. 

1 oz. sulphuric acid. 

1 oz. nitric acid. 

Rub over, wash vrith water, wipe dry, 
and polish with rottenstone or chalk. 
(Lyle.) 

Copper Vessels.— (1) Use soft- 
soap and rottenstone, made into a stiff ! 
paste with water, and dissolved ' 
gently simmering in a water-bath. | 
Bub on with a woollen rag, and polish | 
with dry whiting and rottenstone. 
Finish with a leatW and dry whiting. 
See alio Brass. 

CoUon Waste . — Clean in a solution 
of washing soda (carbonate of soda and 
hot water) ;• the resulting liquor will 
be soapy which may be us^ as a lubri- 
cant in the workshop for drills, etc. 

Ih^gists' Utensils. —Before 
cleaning an implement, the first thing 
to consider is whether the article you { 
are about to wash is worth the chemi- 
cal you will have to waste upon it. 
If not, then throw it away ; if other- 
wise, the chemicals are not wasted. 
Do not count the labour, as it would 
be the same even if merely washing 
with water. On any article use water 
first — pure water, or as pure as it runs 
horn the hydrants, and next to that 
soap. I place water first, as it ought 
to w, in an apothecary’s shop. Other 
people place soap first ; but soap is 
incompatible with a great many chemi- 
cids employed in a drug store, and in 
some oases had better be left out alto- 
gether. Water will dissolve out most 
iodides, nitrates, sulphates, chlorides, , 
etc., with which soap is incompatible, I 
even if they are incorporated with fatty 
substances as in ointments. We have 
known clerks to dash Boa{»uds right 


if they had used water alone, it would 
have been cleansed. 

Cheapness is the thing to be desired 
in washing paraphernalia. Some drug- 
gists use powdered pumice, sawdust, 
sand brick, shot, wire and paper, solu- 
tions of soap in diluted alcohol, and of 
caustic potMh in water, turpentine, 
ammonia, benzine, alcohol, ether, chlo- 
roform, hot water, and hydrccliloric, 
nitric and sulphuric acids. Some of 
the above are to be recommended, and 
others are not ; for instance, pow- 
dered pumice is an excellent thing 
for scouring wej^wood mortars and 
brightening spatulas. It is also use- 
ful when introduced into bottles on 
paper and a bent wire employed for 
scouring. 

Dry sawdust is good for removing 
grease from mortars and spatulas after 
ointments have been m^e, and in 
soaking up oil and - paint from floors 
when spilled. Sand brick is useful in 
scouring spatulas. A very handy in- 
strument is the bent wire and paper. 
With a good steel wire bent into 
proper shape and introduced into bot- 
tles, we can accomplish wonders. A 
piece of newspap^, moistened and 
sprinkled with powdered pumice, will 
scour out of a bottle all dirt of a 
resinous character. If the bottle 
has contained any solutions of iron 
I salts, use hydrochloric acid. A bottle 
I that has contained lime-water, or in 
I which lime has deposited, is most 
readily cleansed by hydrochloric acid. 
The same is true of oxide of zinc 
when used in a mortar for making 
ointments. A mortar after zinc oint- 
ment has been prepared in it, if washed 
, ever so much with soap and water, 
still causes a little water dropped 
I into it to run into globules, ehovdng 
the presence of zinc or other substanoe 
in the mortar. A few drops, of muri- 
atic acid dropped into it remedy 
this, forming chloride of joiu^a very 
soluble salt. / 


into , a graduate that has contained Nitric add will best deanse » vessel 
tincture of iron, or solutions of lead, that has contained lead, soiutnns. as 
<or lime, and then have a graduate more the other adds form insoluble lead 
difficult to wash out than before, while, compounds. Carbonate d! sod% put 
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into fish-oil or cod-liver-oil bottles, and 
allowed to stand a few hours, will 
cleanse them perfectly. A solution of 
crude potash is an excellent thing to 
keep on hand, as it is to be preferred 
to alcohol, ether, benzine, or chloro- 
form, in cleaning vessels that have con- 
tained resins, such as liquid storax, 
tolu, benzoin, and all dirt of a resin- 
ous character ; it is also useful in clean- 
ing vessels winch have contained Prus- 
sian blue. Alcohol is useful in re- j 
moving chlorophyll. For ether and 
chloroform I liave no use, as they are ' 
too volatile and too expensive. i 

Hot water for grease is not to be | 
recommended, because it is not handy 
to get, and it only melts the grease, 
and causes it to float on its surface, ] 
and when the water is poured out of 
the vessel the fat will still adhere to ' 
its sides, and liave to be washed off , 
with soap and water. Turpentine is { 
useful in removing tar, wax, or resin. 1 
I never have had enough success with 
ammonia to recommend it. It de- | 
stroys paint if put on counters or shelv- 
ing, and makes windows look smeary. 
The only thing it is good for is to neutral- 
ise acids that may have fallen on cloth- 
ing. Oxalic acid will temporarily remove 
tannate of iron stains. Use whiting, 
or better, precipitated chalk on your 
plated show-cases, and rottenstone on 
brass work. A chamois skin is good to 
brighten up tilings with, but a new 
one scratches, and an old one, if washed, 
is hard and stiff. 

And now we come to the last, but 
not least important, and that is the 
hands ; all the almve solvents and 
detergents will do for the hands, if 
used in moderation, and then imme- ! 
diately removed with clear water. 
(A. Wetterstriim.) 

Earthenware, Porous.— This 
often becomes foul with organic matter 
when used to hold water. Use 1 oz. 
muriatic acid, rubbed on exterior and 
interior with a piece of flannel. Wash 
afterward with hot water. 

Engravings. — (1) Presuming 
these to be mounted, proceed in the 
following manner. Cut a stsile loaf in 


half, with a perfectly clean knife ; pare 
the crust away from the edges. Place 
the engravings on a flat table, and 
rubbing the surface with the fresh-cut 
bread, in circular sweeps, lightly but 
firmly performed, will remove all 
supei^cial markings. Soak the prints 
for a short time in a dilute solution of 
hydrochloric acid, say 1 part acid to a 
100 of water, and then remove them 
into a vessel containing a sufficient 
quantity of clear chloride of lime-water 
to cover them. Leave them here until 
bleached to the desired poipt. Remove, 
rinse well by allowing to stand an 
hour in a pan in wliich a constant 
stream of water is allowed to flow, 
and finally dry oft‘ by spreading on 
clean clot^. Perhaps the engraving 
may afterwards require uroning l^tween 
tw'o sheets of clean paper. (2) Put the 
en^ving on a smooth board, cover it 
thinly with common salt finely 
pounded ; squeeze lemon-juice upon 
the salt so as to dissolve a considerable 
proportion of it ; elevate one end of 
the board, so that it may form an 
angle of about 46® or 60® with the 
horizon. Pour on the engraving boil- 
ing water from a tea-kettle until the 
i salt and lemon-juice be idl washed off ; 

the engraving will then be perfectly 
I clean, and free from stains. It must 
be dried on the board, or some smooth 
: surface, gradually. If dried by the 
! fire or the sun it will be tinged with a 
yellow colour. (3) Hydrochloric acid, 

I oxalic acid, or eau de Javelle may be 
I employed, weakened by water. After 
the leaves (if it be a book) have by this 
means been whitened, they must be 
bathed again in a solution of sulphate 
of 8<^, which will remove idl the 
chlorine, and leave the leaves white 
and clean. They will, however, have 
lost all firmness of texture, owing to 
the removal of the size from the paper. 
It will, therefore, be advisable to give 
a bath of gelatine and alum, made with 
boiling water, to which may be added 
a little tobacco, or anv ower 
substance to restore t^ tint of the 
now too white paper. (4) Immerse 
each mildewed i^eet separately in a 
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solution made in the proportions of 
^ lb. chloride of lime to a pint of 
water. Let it stand, with frajuent 
stirring, for 24 hours, and then strain 
through muslin, and finally add 1 qt. 
water. Mildew and other stains will 
be found to disappear very quickly, 
and the sheets must then be pass^ 
separately through clear water, or the 
chloride of lime, if left in the j)aper, 
will cause it to rot. Old prints, en- 
gravings, and every description of 
printed matter may be successfully 
treated in the same manner. (5) I 
have in my time cleaned many hundreds. 
The plan which 1 adopt is as follows : 
I place them, one or two at a time, in 
a shallow dish, and pour water over 
them until they are completely soaked 
or saturated with it. I then carefully 
pour oflf the water, and pour on to the 
prints a solution of chloride of lime 
(1 part liquor calcis chloratsc, to 39 
parts of water). As a general rule, the 
stains disappear as if by magic, but 
occasionally they are obstinate. When 
that is the case, 1 pour on the spot 
pure liquor calcis chloratse, and if that 
does not succeed, I add a little dilute 
nitro-muriatic acid. I have never had 
a print which has not succumbed to 
this treatment — in fact, as a rule they 
become too white. As soon as they 
are clean they must be carefully washed 
with successive portions of water until 
the whole of the chlorine is got rid of. 
Th^ should then be placed in a very 
weitf solution of isinglass or glue, and 
many collectors colour this solution 
with coffee-grounds, etc., to give a 
^Uow tint to the print. They should 
be dried between folds of blotting- 
paper, either in a press or under a 
heavy book, and finally ironed with an 
ordinary flat-iron to restore the gloss ; 
placi]^ clean paper between the iron 
and the pint. Grease stains are much 
more dimcult. 1 find benzine best. 
Bmall grease spots may be removed by 
powder^ French chi^ being placed 
over them, a piece of clean blotting- 
over the chalk, and a hot iron 
onirthat.” . (F^ Andrews.) (6) Mil- 
dew often arises from the paste used 


, to attach the print. Take a solution 
of alum of medium strength and brush 
on back and face of the engraving 2 or 
! 3 coats, then make the frame air-tight 
I by j»u5ting a strip of piper all round 
the inside of glass, leaving about } in. 
overlapping (taking care not to paste 
the piper on the glass, so as to be seen 
from the front), then place your glass 
in frame, take the overlapping piece 
and paste to side of reliate ; place youi 
picture in fjosition, spring liackboard 
in, and then place a sheet of strong 
pij)er (brown) on the table, damp it, 
and paste round back of frame, lay it 
on to the ^japer, leave to dry, cut 
level. If this does not answer, there 
will be no help for it, but dust off as 
the mould iiccumulates . I >o not brush 
on surface with the alum if the engrav- 
ing is coloured, but several coats on 
the back. (7) A plan recommended 
by Wm. Brooks is to get a dish or 
china tray a little larger than the en- 
graving to be operated upon ; if 
smaller, there is a great risk of tearing 
and damaging the engraving. The 
bleaching agent used is Holmes* ozone 
bleach. The strength preferred is 1 
pEui> bleach to 10 of water, well shaken 
up before pouring into the dish. A 
much stronger solution can be used 
(say 1 in 6), but the weaker it is, the 
easier is its removal from tlie paper 
afterwards. The engraving is immeraed 
in the solution face upwards, avoiding 
bubbles. The only caution to be 
observed is that the sodden engraving 
is somewhat rotten, and needs careful 
lumdling. If the engraving be only 
slightly stained, \ hour will suffice to 
clean it, but if quite brown it may 
require 4 hours. After all the stains 
are removed, and the paper has re- 
gained its whiteness, pour the solution 
back into the bottle, as it can be re- 
used till it becomes discoloured ; fill 
up the dish with water, chanfpng fre- 
1 quently for al^ut 3 hours, or ]|poe it 
I in running water. When the «thgrav- 
' ing is sufficiently washed, it oan be 
I taken out, blotted off, and hung up to 
I dry. When quite dpr, it may 
ironed on the bock with a wam Jat 
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into fish-oil or cod-liver-oil bottles, and 
allowed to stand a few hours, will 
cleanse them perfectly. A solution of 
crude potash is an excellent thing to 
keep on hand, as it is to be preferred 
to alcohol, ether, benzine, or chloro- 
form, in cleaning vessels that have con- 
tained resins, such as liquid storax, 
tolu, benzoin, and all dirt of a resin- 
ous character ; it is also useful in clean- 
ing vessels winch have contained Prus- 
sian blue. Alcohol is useful in re- j 
moving chlorophyll. For ether and 
chloroform I liave no use, as they are ' 
too volatile and too expensive. i 

Hot water for grease is not to be | 
recommended, because it is not handy 
to get, and it only melts the grease, 
and causes it to float on its surface, ] 
and when the water is poured out of 
the vessel the fat will still adhere to ' 
its sides, and liave to be washed off , 
with soap and water. Turpentine is { 
useful in removing tar, wax, or resin. 1 
I never have had enough success with 
ammonia to recommend it. It de- | 
stroys paint if put on counters or shelv- 
ing, and makes windows look smeary. 
The only thing it is good for is to neutral- 
ise acids that may have fallen on cloth- 
ing. Oxalic acid will temporarily remove 
tannate of iron stains. Use whiting, 
or better, precipitated chalk on your 
plated show-cases, and rottenstone on 
brass work. A chamois skin is good to 
brighten up tilings with, but a new 
one scratches, and an old one, if washed, 
is hard and stiff. 

And now we come to the last, but 
not least important, and that is the 
hands ; all the almve solvents and 
detergents will do for the hands, if 
used in moderation, and then imme- ! 
diately removed with clear water. 
(A. Wetterstriim.) 

Earthenware, Porous.— This 
often becomes foul with organic matter 
when used to hold water. Use 1 oz. 
muriatic acid, rubbed on exterior and 
interior with a piece of flannel. Wash 
afterward with hot water. 

Engravings. — (1) Presuming 
these to be mounted, proceed in the 
following manner. Cut a stsile loaf in 


half, with a perfectly clean knife ; pare 
the crust away from the edges. Place 
the engravings on a flat table, and 
rubbing the surface with the fresh-cut 
bread, in circular sweeps, lightly but 
firmly performed, will remove all 
supei^cial markings. Soak the prints 
for a short time in a dilute solution of 
hydrochloric acid, say 1 part acid to a 
100 of water, and then remove them 
into a vessel containing a sufficient 
quantity of clear chloride of lime-water 
to cover them. Leave them here until 
bleached to the desired poipt. Remove, 
rinse well by allowing to stand an 
hour in a pan in wliich a constant 
stream of water is allowed to flow, 
and finally dry oft‘ by spreading on 
clean clot^. Perhaps the engraving 
may afterwards require uroning l^tween 
tw'o sheets of clean paper. (2) Put the 
en^ving on a smooth board, cover it 
thinly with common salt finely 
pounded ; squeeze lemon-juice upon 
the salt so as to dissolve a considerable 
proportion of it ; elevate one end of 
the board, so that it may form an 
angle of about 46® or 60® with the 
horizon. Pour on the engraving boil- 
ing water from a tea-kettle until the 
i salt and lemon-juice be idl washed off ; 

the engraving will then be perfectly 
I clean, and free from stains. It must 
be dried on the board, or some smooth 
: surface, gradually. If dried by the 
! fire or the sun it will be tinged with a 
yellow colour. (3) Hydrochloric acid, 

I oxalic acid, or eau de Javelle may be 
I employed, weakened by water. After 
the leaves (if it be a book) have by this 
means been whitened, they must be 
bathed again in a solution of sulphate 
of 8<^, which will remove idl the 
chlorine, and leave the leaves white 
and clean. They will, however, have 
lost all firmness of texture, owing to 
the removal of the size from the paper. 
It will, therefore, be advisable to give 
a bath of gelatine and alum, made with 
boiling water, to which may be added 
a little tobacco, or anv ower 
substance to restore t^ tint of the 
now too white paper. (4) Immerse 
each mildewed i^eet separately in a 
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Orehe . — Carefully take out the lin- 
ing, and wash with warm water and 
soap, as directed for white ostrich 
feathers, but do not shake them until 
they are quite dry. Before re-making, 
carrfully repair any rents there may 
be in the skin. 

To purify Feathers for Beds, Pillows, 
eto . — Prepare a quantity of lime-water 
in the following manner : Well mix 
1 lb. of quicklime in each gal. of water 
required, and let it stand until all the 
undissolved lime is precipitated, as a 
fine powder, to the bottom of the tub 
or pan, then pour off the clear liquor 
for use. The number of gallons to be 
prepared will, of course, depend on the 
quantity of feathers to 1^ cleaned. 
Put the feathers into a clean tub, pour 
the lime-water on them, and well stir 
them in it, until they all sink to the 
bottom. There should then be suffi- 
cient of the lime-water to cover them 
to a depth of 3 in. Let them stand in 
this for 3 or 4 days, then take them 
out, drain them in a sieve, and after- 
wai^ well wash and rinse them in 
clean water. Dry on nets having a 
mesh about the same size as a cabbie 
net ; shake the net occasionally, and 
the dry feathers will fall through. 
When they are dried, beat them well 
to get rid of the dust. It will take 
about 3 weeks to clean and diy a suffi- 
cient quantity for a bed. This process 
was awarded the prize offered by the 
Society of Arts. 

S^earms. — (1) A good and simple 
way of cleaning and recolouring the 
bamls and other metal parts of a 
doubte-barrel shot gun which are quite 
rusty. Take the barrels from the 
stock, and put them in clean cold water 
free ^m gritty matters. Attach the 
brush to the washing-rod, and get out 
all adhering powder and residues ; next 
take tow, and wash until the barrels 
are quite clean. If the parts have 
rusted, it will be necessary to use a 
little emery flour. Ihy the barrels 
(dean cotton ra^, rubbing until 
tsq teetal feels warm. Plug the ports 
4illd ttUBides Securely, then cleanse the 
;<;nit8ide parts with a strong alcoholic 


; solution of caustic potash, aided, if 
necessaiy, with a little emeiy flour and 
a soft rag. liinse thoroughly in water, 
dry thorouglxly, warm, and while warm 
rub over every part with the following 
preparation : pure (dry) zinc chloride 
1 oz., nitrate of antimony \ oz., olive- 
j oil 2 oz., well rubbed down into a 
I smooth uniform paste. After ^ hour’s 
! exposure, rub off excess of tliis paste, 

I and polish with clean soft rags. In 
I warming the metal, avoid overheating 
; it so as to injure the temjxer. (2) In 
! the volunteer sernce there are several 
fluids used, which are composed of 
I either turpentine, naphtha, petroleum, 

' benzine, or gasoline, about one-third, 
or according to fancy, with Rangoon 
oil. But the instructions to the troops 
are — a damp rig, flannel or tow, is all 
! that is re<]uired to clean the barrel 
I out; if much water is ‘used, it is liable 
to run into theaction. The butt should 
be raised when washing out. After 
washing out and drying, an oily rag 
or flannel to be used. On many occa- 
sions the oily material will be found to 
be efficacious, without the previous use 
of water. (3) Easy method of cleaning 
guns and rifles when leaded — If a 
muzzle-loader, stop up the nipple or 
communication hole with a little wax, 
or if a breach-loader, insert a cork in 
the breech rather tightly ; next pour 
some quicksilver into the barrel, and 
put another cork in the muzzle, then 
proceed to roll it up and down the 
mrrel, shaking it about for a few 
minutes. The mercury and the lead 
will form an amalgam, and leave the 
barrel as clean and frm from lead m 
the first day it came out of the shop. 
The same quicksilver can be used re- 
1 peatedly by straining it throu^ wash- 
leather ; for the lead vrill be left behind 
I in the leather, and the qwcksilver'will 
! be again fit for use. (4) If the barrels 
I have become leaded, wet the tqw on 
I the rod with spirits of turpentme, as 
the latter enjoys the property qf re- 
moving an^ leading almost eoiially 
with quicksolver. Paraffin wiU alsb 
found useful where neitberolthe fqi^ 
going can be obtained. ^STaver toiuffi 
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the grooves of a rifle with emery, as it 
will dull their edges, and, consequently 
aSect the shooting power. (‘ Land and 
Water.’) 

Floors. — (1) Take some clean, 
sifted, white or silver sand, and scatter 
it on the floor. Dissolve 1 lb. American 
potash or pearlash, in 1 pint of water, 
and sprinkle the sand with this solu- 
tion. Have a pail of very hot water, 
and well scrub the boards lengthwise 
with a hard brush, and use the best 
mottled soap. Change the water fre- 
quently. This is the best way to scour 
and whiten boards. The potash, if 
applied as directed, will take out all 
stains. Ink stains may be removed 
from boards by using either strong 
vinegar, or salts of lemon. (2) The 
following will be found useful in clean- 
ing and restoring colour to wooden 
floors : 1 part calcinated soda allowed 
to stand | hour in 1 part slack lime, 
then add 15 parts water, and boil. 
Spread the solution, thus obtained, 
upon the floor with a rag, and, after 
drying, rub with liard brush and fine 
sand and water. A solution of 1 part 
concentrated sulphuric acid and 8 parts ! 
water will enliven the wood after above 
application. When dry, wash and wax 
the floor. 

Fur. — (1) Soap or water will spoij 
it. Get some clean common wliitiug — 
powdered, and plenty of it — put it in 
a damp place for a day or so, but on no 
account let it get wet ; rub it into the 
fur with the hand, and don’t be afraid 
to rub it. Now let it stop till next 
day, give it another good rubbing, then 
B^ke out all the whiting you can, and 
give it a good brushing with a clothes- 
brush. It will now be pretty clean, 
except the skin at the bottom of the 
fur. To remove the dirt from this 
get the fur over the back of the chair, 
and use the point of the clothes-brush 
very briskly, at the same time giving 
a short puff of wind every time you give 
a stroke with the brush. With a little 
patience you will remove every trace 
of whitiiw, gnm, or dirt. Lastly, 
poipr a litGe spirits of wine on a plate, 
dip the point of the clothes-brush in 


this, and lightly pass it over the fur ; 
move the brush the same way as the 
fur runs. (2) Take equal parts of 
flour and powdered salt (which should 
be well heated in an oven), and 
thoroughly rub the fur. It should 
afterwards be well shaken, to free it 
from the flour and salt. (3) Lay the 
fur on a table, and rub it well with 
bran made moist with wann water, 
i Rub until quite dry, and afterwards 
I with dry bran. The wet bran should 
: be put on with flannel, and the diy 
1 with a piece of book muslin. (4) 

I Thoroughly sprinkle every part with 
I hot plaster-of-Paris, and brush well 
' with a liard brush. Then beat it with 
, a cane, comb smooth with a wet comb, 

! and press carefully with a warm iron ; 
j when dry, shake out all loose plaster- 
of-Paris. (5) Make a thin paste by 
adding benzoline to light carl^nate of 
magnesia. Cover the fur with this 
thoroughly, hang it out in the open 
air to dry, then shake and brush it, 
until the whole of the powder has been 
removed. 

Furniture. Polishing. 

Gilt Mountings.— Gilt mount- 
ings, unless carefully cleaned, soon lose 
their lustre. They should not be 
rubbed; if slightly tarnished, wipe 
them off with a piece of Canton flannel, 
or, what is better, remove them if 
possible, and wash in a solution of ^ oz. 
of borax dissolved in 1 lb. of water, 
and dry them with a soft linen rag ; 
their lustre may be improved by heat- 
ing them a little, and rubbing with a 
piece of Canton flannel. 

Gilt Picture Frames.— (1) Fly- 
nuurks can be deaned off with soap ai^ 
water used sparingly on end of finger 
covered by piece of rag. When all 
cleared off, rinse with cold water, and 
I dry with chamois leather ; next buy a 
pound of common sue, and 2 penny 
I paint pans. Boil a little of the sue in 
! one ox the pans with as much water aa 
will just cover it. When boiled, strain 
through muslin into dean pan, and 
apply thinly to frames with camel-hair 
blush (called technically a “dabber,” 
and costing fid. to Is. each). Take care 



804 


Cleansing : Gilt Picture Frames, Glass. 


you do not give the frames too much 
water and “elbow grease.” On no 
account use gold size, as it is used only 
in regilding, and if put on over the 
gold would make it dull and sticky. 
(2) Dissolve a very small quantity of 
salts of tartar in a wine bottle of waiter, 
and with a piece of cotton wool soaked 
in the liquid dab the frames very 
gently (no rubbing on any account, or 
you )^1 take off the gilt), then stand 
up the frames, so that water will drain 
away from them conveniently, and 
syringe them with clean water. Care 
must be taken that the solution is not 
too strong. (3) If new gold frames 
are varnished with the best copal 
varnish, it improves their appearance 
considerably, and fly-marks can then 
be washed off carefully with a sponge. 
The frames also last many times longer. 
It also improves old frames to varnish 
them with it. (4) Gilt frames may be 
cleaned by simply washing them with 
a small sponge, moisten^ with hot 
spirits of wine or oil of turpentine, the 
sponge only to be sufficiently wet to 
take off the dirt and fly-marks. They 
should not afterwards be wiped, but 
left to diy of themselves. (5) Old 
ale is a good thing to wash any gilding 
with, as it acts at once upon the fly> 
dirt. Apply it with a soft rag ; but 
for the ins and outs of carved work, a 
brush is necessary ; wipe it nearly dry, 
and don’t apply any water. Thus 
will you leave a thin coat of the glutin- 
ous isinglass of the finings on the face 
of the work, which will prevent thO' 
following flies' fasces from fastening to 
the frame, as they otherwise would 
do. 

GlaM. (See dUo, Bottles and 
Dbugomts’ Utensils. )—(a) To clean 
glass in frames, when the latter are 
covered or otherwise so finished that 
water cannot be used, moisten tripoli 
with brandy, jub it on the glass while 
moist, and when dry rub off with a 
silk rag ; to prevent the mixture in- 
juring the cloth on the frame, use 
strips of tin bent to an angle ; set these 
oh the frame with one edge on the 
glass ; when the frames are of a char- 


, acter that will not be injured by 
water, rub the glass with water con- 
j taining a little liquid ammonia, and 
I polish with moist paper. 

‘ Qlms Cl&iner. — (6) 6 lb. prepared 
i chalk, 1 J lb. powdered French chalk, 
lb. phosphate calcium, 2J lb. quillaia 
bark, 18 oz. carbonate ammonia, 6 oz. 
rose pink. Let all the ingredients be 
in fine powder, mix and pass through 
a muslin sieve. Directions for use. 
With soft water make powder into 
a liquid of the consistence of cream, 
and apply to the glass by means of a 
soft rag or sponge, allow it to dry on, 
wipe off with a cloth, and polish with 
a chamois leather. 

Okies Globes. — Rub inside with a 
little wet pumice-powder on a cloth, 

I and in 2 minutes you would not know 
that they were not newly purchased. 
The best way to cleanse dirty glass of 
all kinds is to put a small quantity of 
, spirits of salts (hydrochloric acid) into 
a basin of water, and to place the dirty 
articles in the liquid fora few minutes, 
when it will be found tliat the glass is 
clean, and only requires drying. If 
very dirty, the glob^ may require to 
stay in the liquid a little longer. This 
plan is very useful for cleaning the 
pendant drops of glass chandeliers, 
water bottles, etc., as no soap is re- 
quired. Care must be taken not to 
drop the undiluted spirits of salts on 
the clothes or hands. 

Photographic Glass Plates. — (a) One 
^ of the most powerful — if not, indeed, 

I the most powerful — detergents for re- 
i fractory plates is the mixture of sul- 
I phuric acid and bichromate of potash 
! recommended bjf Carey Lea some yean 
1 1 ^. Itisespecially useful with guuaaes 
which have been &equently ui^, or 
j which from the nature of the treatment 
I they have undergone resist the action 
I of both acids and alkalies completely. 

Its utility is dependent the 

I powerful action of chromic a^ upon 
j organic matter, and we have never yet 
met with a plate which did not succumb 
1 to its treatment. One precaution is 
I necessary in using it, however ; it n^iiet 
' be carefully removed from the glass' by 
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copious washing as soon as possible 
after it has done its duty. If allowed 
to soak for some time, as is frequently 
the practice, the plates appear to ab- 
sorb the solution (the penetrating 
power of which is extraordinary), or 
an insoluble compound becomes finnly 
attached to the surface and steadfastly 
refuses to be displaced. Though gener- 
ally invisible, it results in a peculiar 
mottled appearance between the glass 
and the developed film which entirely 
ruins the picture . W e recently treated 
a number of plates which had become 
useless from this cause w’ith various 
detergents, including acids as well as 
alkalies, but to no purpose; friction 
with various abrading powders failed 
to remove the defect, and we were 
well-nigh compelled to give it up. 
Remembering, however, tliat cyanide 
of potassium has been utilised by car- 
bon printers for the purpose of reduc- j 
ing the strength of overprinted proofs ' 
— which it does by virtue of its action 
upon the insoluble compounds of chro- 
mium — we resolved to try its efficacy j 
on our refractory plates, when all the 
mottling disappeared as if by magic. 
Those amongst our readers who dare 
to fly in face of all that has been lately 
written upon the dangers attending 
cyanide and bichromate of potash have 
here a “wrinkle.” Surely those who 
have dared bichromate will not fear the 
minor dangers of cyanide. (‘ Brit. Jl. 
Phot.’) (h) A cream of tripoli powder 
and spirits of wine, with a little am- 
monia added, is a very good solution 
for cleaning glass plates. Old collodion 
is also very good ; it should be thinned 
down with an equal bulk of spirits of 
wine ; add an excess of iodide of potas- 
sium, and shake till the solution is 
saturated. Caustic potash is very 
good ; so is carbonate of soda. If the 
plates be new, and covered with little 
gritty particles which do not come off 
on the application of potash, they 
may be removed with nitric acid, 
(c) Methylated spirits, washleather, 
and plenty of ‘ ‘ elbow grease.” (d) Dr. 
Wsle takes a dilute solution of perman- 
ganate of potash, and pours in enough to 


wet the sides of the vessel to be cleaned. 

A film of hydrated manganic oxide is 
deposited, which is then rinsed with 
hydrocldoric acid. Chlorine is formed 
which acts in the nascent state on the 
oi^nic matter, which becomes readily 
soluble. The permanganate solution 
can be used again and again till its 
oxidising power is exhausted, (e) Dis- 
solve 15 gr. of iodide of potassium in 
5 oz. of water and 6 oz. of alcohol, 
afterwards adding 3 gr. iodine and 
enough whiting or rottenstone to make 
a creamy paste. Rub a little of this 
on the glass with a rag until clean, then 
polish with a cloth. (J. Hughes.) 

Glass Slides . — “I had tried pre- 
viously to remove the hardened balsam 
in many ways, and had succeeded fairly 
with a mixture of prepared chalk, 
methylated spirit, and liquid ammonia, 
but found this objectionable because it 
was such a dirty job. I now simply 
warm the slides over a flame, and pu^ 
off the covers into strong sulphuric 
acid (oil of vitriol), and leave them 
therein for a short time ; when clean, 
drain off, and rinse with a little fresh 
acid, and finish off by washing well in 
water. As much balsam as possible is 
removed from the slides by scraping 
with a knife, and then sulphuric acid 
is rubbed upon them with a glass rod. 
They are then well washed. If neces- 
sary, a finishing touch may be given 
with a warm solution of washing soda 
or methylated spirit and ammonia, to 
remove all trace of grease. Sulphuric 
acid should be added to water, or water 
to sulphuric acid, very gradually.” 
(Thomas H. Powell.) 

Paint-Stains on Glass, —(a) American 
potash 3 parts, unslaked lime 1. Lay 
this on with a stick, letting it remidn 
for some time, and it remove 
either tar or paint. (5) Common 
washing soda dissolved in water. Let 
it soak awhile — if put thick on, say 30 
minutes — and then wash off. If it 
does not remove, give it another appli- 
cation. 

Glass ^ ITfntfoiM.— (a) Procure a 
waidilea^er of convenient size and 
some “ paper-hanger’s ” canvas. Two 
X 
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yards, divided into three pieces, will rub it with the flannel towards the 
be a nice size to work with. Have the fingers. Continue this operation until 
cut sides hemmed, and they will last the glove, if white, appears of a dirty 
a long while. When it is desired, use yellow ; or, if coloured, until it looks 
one ; boil or soak for an hour or so in dirty and spoiled, and then lay it to 
a solution of soda and water to get out dry. Gloves cleaned by this method 
the “dress”; then wring out, and wUl be soft, glossy and elastic. (3) 
rinse in as many courses of clean water French method : Put the gloves on 
as you like ; then partially dry (prac- your hands, and wash them in spirits 
tice will enable you to judge), fold to of turpentine, until they are quite clean, 
a convenient size, and it will be ready rubbing them exactly as ^ washing 
for use. The soda solution will now Im your hands ; when finished, hang them 
cool enough for the leather (if too hot in a current of air to dry and to take 
it will shrivel the leather) ; wash in off the smell of the turpentine. (4) 
thesuuemanner,and wring superfluous I Eau de Javelle, 135 parts ; ammonia 
moisture out ; then wash the glass | 8 ; powdered soap, 200 ; water, 160. 
thoroughly with it and plenty of elbow Make a soft paste, and use with a 
grease, and polish off with the canvas. flannel. (5) ^ lb. white curd soap, f 
(6) A veiy effective agent in cleaning lb. rose-water, 80 gr. powdered borax, 
glass is a dilute solution of fluoric acid 2 oz. spirit of wine. Pare soap and 
To this is sometimes added a small dissolve in rose-water by aid of heat, 
quantity of some other acid, either sul- in a saucepan, addiqg borax during 
phuric or hydrochloric. The glass, solution. On cooling add spirit of 
after being washed with this, must im- wine, then pour into tins before it sets 
mediately be well washed with clean too thick. Directions for use. Take 
water. Fluoric acid must be carefully a dry flannd and rub a little of the 
handled as before dilution it will cause paste on it, rub well on the gloves, 
painful sores if allowed to come in con- when dirt and stains will at once dis- 
tact with the hands and to diy on them, i appear. For grease on cloth it is 
It corrodes glass, which causes its better to use a damp cloth and rub 
cleansing power, so that the strong smartly. 

acid should not be kept in a glass or | Washleather . — (6) Take out the 
glazed bottle or jar, but in a bottle of grease spots by rubbing them with 
guttapercha or similar material. ! magnesia or with cream of tartar. Then 

Gloves. — Kid. — (1) Make a strong i wash them with soap dissolved in 
lather with curd soap and warm water; • water as directed for kid gloves, and 
lay the glove fiat on a boud, the afterwards rinse them, first in warm 
bottom of a dish, or other unyielding water and then in cold. Dry in the 
surface : dip a piece of flannel in the sun, or before the fire, 
lather and well rub the glove with it I All gloves are better and more 
till all the dirt is out, turning it about | shapely if dried on glove trees or 
BO as to clean it aU over. Diy in the wo^en hands, 
sun or before a moderate fire. When Gold.— (1) To remove the brown 
dry they will look like old parchment, tarnish from coloured gold, ^e a 
and riiould be gradually pulled out and piece of tissue-paper damped in liq. 
stretched. (2) Have a small quantity ammonias, gently rub the gold till the 
of milk in a cup or saucer, and a piece i tarnish disappears, then wash off care* 
of brown Windsor or glycerine soap in fully with soft brush, soap, and water, 
another saucer. Fold a clean towel or dry in sawdust or bdore the tke ; if 
other cloth 8 or 4 times thick, and this is not sufficient, entrust the sr- 
, sprmid the glove smoothly on the cloth, ticle to a jeweller. (2) Mix, a littie 
, ABora piece of flannel in the piilk, and rouge and spirits of wine tocher; and 
ruD it well on' the soap. Hold the apply to the jewellery with a raHmr 
' glove firmly with the left hand, and stiff brush, and turn the hnish rdand 
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and round — not to brush as if to polish, 
but rather tickle it, and pat it with the 
hair of the brush ; but sure to keep 
the brush wet with the mixture. 
After you have got the tarnish off, 
wash it out with soap and boiling water, 
and dry in boxwood sawdust. Take 
care of any stones with foil behind. 

(3) Rub with a piece of tissue-paper, 
screwed up and wet with the tongue. 
Tliis will often do it ; if not, re-colour 
it. (4) A weak solution of cyanide of 
potassium will clean gold braid. Use 
with small sponge, and wash off with 
clean water. Strength, say 10 or 15 
gr. to the oz. of water. Care should 
be taken tliat the solution does nut 
get into any cuts or wounds, as it is very 
poisonous. The strength of the solu- 
tion would greatly depend on the 
condition of the lace. It can be made 
stronger if necessary. (5) A solution 
of 20 dr. chloride of lime, 20 dr. bicar- 
bonate of soda, and 5 dr. common salt, 
in pints distilled water, is prepared 
and kept in well-closed bottles. The 
article to be cleaned is allowed to 
remain a short time in this solution 
(which is to be heated only in the case 
of veiy obstinate dirt), then taken out 
washed with spirit, and dried in 
boxwood sawdust. (‘ Chem. Cent. 
Blatt.’) 

Hands. — For cleaning the hands 
when stained with chemicals : Put 
J lb. glauber salts, J lb. chloride of 
hme, 4 oz. of water into a small wide- 
mouthed bottle, and when required 
for use pour some of the thick sediment 
into a saucer and rub it well over the 
hands with pumice or a nail brush. 
Stains of nitrate of silver may be re- 
moved from the hands by means of a 
solution of chloride of iron. 

Harnesfl. (And see Leather ; 
edso Harness Polishes.)— Unbuckle 
all the ports, and wash clean with soft 
water, soap, and a brush. A little 
turpentine or benzine will take off any 
gummy substanoe wbich the soap fails 
to remove. Then warm the leather, 
and, as soon as dry on the sur&oe, 
apply the oil with a paint-brush or a 
swab. Neat’s-foot oR is the best. 


Hang up the harness in a warm place 
to dry, but do not let it bum. 

Hats. — The stains of grease and 
paint may be removed from hats by 
means of turpentine, and if the tur- 
pentine leaves a mark finish with a 
little spirits of wine. 

Lron and Steel. — (1) Take a 
spongy piece of fig-tree wood, and 
saturate it with a mixture of sweet- 
oil and finely powdered emery, and 
with this well rub all the rusty parts. 
This will not only clean the article, but 
will at the same time polish it, and so 
render the use of whiting unnecessary. 
(2) Briglit iron or steel goods (as 
polished grates and fire-irons) may be 
preserved from rust in the following 
manner. Having first been thoroughly 
cleaned, they should be dusted over 
with powdered quicklime, and thus 
left until ready for use. Coils of 
piano- wire are covered in this manner, . 
and will keep free from rust for many 
years. (3) Dissolve ^ oz. camphor in 
1 lb. hog’s lord, and t^e off the scum 
then mix with the lard as much black- 
lead as will give the mixture an iron 
colour. Rub the articles all over with 
this mixture, and let them lie for 24 
hours ; then dry with a linen cloth, 
and they will keep clean for months. 

(4) Table knives which ore not in con- 
stant use should be put in a case con- 
taining a depth of about 8 in. of quick- 
lime. They are to be plunged into 
this to the top of the bMes, but the 
lime must not touch the handles. 

(5) Steel bits that are tarnished, but 
not rusty, can be cleaned with rotten- 
stone, common hard soap, and a wool- 
len cloth. 

Brighiening Irm Articles. — (6) 
When taken from the forge or rolls, 
the articles are placed in dilute sul- 
phuric acid (1 to 20) for an hour ; they 
are then washed clean in water, dried 
with sawdust, dipped for a second or so 
in nitrous acid, washed and dried as 
before, and fin^y rubbed dean. 

Ivory and Bones. (And see 
Bleaching.)-^!) Spirits of turpentine 
is very efficacious in removing the dis- 
agreeable colour and fatty emanation 

X 2 
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of bones or ivory, while it leaves them 
beautifully bleached. The articles 
should be exposed in the fluid for 8 or 
4 days in the sun, or a little longer if 
in the shade. They should rest upon 
strips of zinc, so as to be a fraction of 
an inch above the bottom of the glass 
vessel employed. The turpentine acta 
as an oxi^sing agent, and the product 
of the combustion is an acid liquor 
which sinks to the bottom, and strongly 
attacks the ivory, if allowed to touch i 
it. (2) Make a thick puddle of com- 
mon whiting in a saucer. Brush well 
with a tooth-brush into the carved 
work. Brush well out with plenty of 
clean water. Dry gently near the fire. 
Finish with a clean dry hard brush, 
adding one or two droi>8 (not more) of 
sweet oil. (3) Mix about a tablespoon- ‘ 
ful of oxalic acid in ^ pint of boiling 
water. Wet the ivory over first with 
water, then with a tooth-brush apply 
the acid, doing one side at a time, and 
rinsing ; finally drying it in a cloth 
before the fire, but not too close. (4) 
Take a piece of fresh lime, slake it by 
sprinkling it with water, then mix 
into a paste, which apply by means of 
a soft brush, brushing well into the 
interstices of the carving ; next set 
by in a warm place till perfectly dry, 
after which take another soft brush 
and remove the lime. Should it still 
remain discoloured, repeat the process, 
bpt be careful neither to make it too 
wet nor too hot in drying off*, or the 
article may come to pieces, if glued or 
cemented together. If it would stand 
steeping in Hme-water for 24 hours, 
and aftwwards boiling in strong alum- 
waterforabout an hour and then dried, 
it would turn out white and clean. 
Kub)>ing with oxide of tin (putty pow- 
der) and a chamois leather, will 
restore a fine gloss afterwards. (5) 
Well clean with spirits of wine, then 
mix some whiting with a little of the 
spirits, to form a paste, and well 
hnish with it. It is best to use a 
iti^ber of soft leather where there are 
nh lieUcate points ; put a little soap 
on the leathw, and dip into the paste, 
and rub the ivory untu you get a bril- | 


I liant polish, finish off with a little dry 
wliiting ; the leather should be at- 
tached to a fiat wood surface, and rub 
briskly. (6) When ivory ornaments 
get yellow or dusky-looking, wash 
them well in soap and water, with a 
small brush to clean the carvings, and 
place them wliile wet in full sunshine 
under a glass cover ; wet them two 
or three times a day for several days, 
with soapy water, still keeping them 
I in the sun ; then wash them again, 

I and they will be beautifully white. 
The glass cover is essential as without 
it the surface will be covered with fine 
cracks. To bleach ivory, immerse it 
for a short time in water containing a 
little sulphurous acid, chloride of lime, 
or chlorine. 

Jewellery. — Common jewellery 
may be effectually cleaned by waslnng 
with soap and warm water, rinsing in 
cold water, dipping in spirits of any 
kind, and drying in warm boxwood saw- 
dust. Good jewellery only needs wash- 
ing with soap and water, and polishing 
with rouge and a chamois leather. 

To JteUore the Lustre of Jewellery.'—’ 
Take 1 oz. cyanide potassium and dis- 
solve in 3 gills water. Attach the 
article to be cleansed to a wire hook, 
immerse and shake in the solution for 
a second or two, and remove and wash 
in clean water, then in warm water and 
soap. Rinse again, dip in spirits of 
wine, and dry in boxwood sawdust. 
If the solution is kept, put it in a 
tightly-corked bottle, and label poison 
conspicuously. One caution is neces- 
sary : do not bend over the solution so 
as to inhale the odour, nor dip the 
fingers in it ; if one of the articles 
drops from the hook, better empty liie 
solution into another vessel. 

Lacquered Metal Articles.^ 

See Brass. 

Leather. — (1) Carriage tops that 
have faded and become gr^ pan be 
restored by washing with a tolution 
composed of 4 oz. of nut 1 oz. 
each of logwood, copperas, ctean iron 
filin^is, and sumach b^es ; put all but 
the Iron fili^ and copperas in 1 qt- of 
the best white wine vinegar, and heat 
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nearly to the boiling-point ; then add 
the cqpperau and iron filings ; let them 
stand for 24 hours, and strain off the 
liquid ; apply with a sponge. This is 
equally good for restoring black cloths. 
(2) Enamelled leather tops that have 
been soiled by dust and rain should be 
washed with soft water and Castile or 
crown soap. Apply the water with a 
sponge and then scrub with a moder- 
ately stiff brush ; cleanse with clean 
water, and dry with a “shammy.” 
Never apply any kind of oil or top 
dressing without first cleaning the 
leather. (3) To clean mouldy leather 
remove the surface mould with a dry 
cloth, and with another cloth apply 
pyroligneous acid. (4) To clean russet 
leather-covered mountings, remove all 
stains and dirt by rubbing the leather 
with a cloth and a little oxalic acid, 
and restore the colour and finish by the 
use of salts of lemon, applied with a 
woollen cloth. Rub the leather until 
a good polish is produced. (6) To clean 
rubber-covered mountings, rub the 
covered as well as the metallic parts 
with a “ shammy ” and a little tripoli, 
and finish with a clean woollen cloth. 
(6) To clean a soiled chamois-leather, 
m^e a solution of weak soda and warm 
water, rub plenty of soft soap into the 
leather, and allow it to remain in soak 
for 2 hours, then rub it well until it 
is quite clean. Afterwards rinse it 
well in a weak solution composed of 
warm water, soda, and yellow soap. 
If rinsed in water only, it becomes 
hard when dry and unfit for use. The 
smaii quantity of soap used in the 
leather allows the finer particles of the 
leather to separate and become soft like 
silk. After rinsing, wring it well in a 
rough towel, and dry quickly ; then 
pull it about, and brush it well, and it 
will become softer and better than most 
new leathers. (7) To clean morocco 
leather, strain well over a board, and 
scour with stifiT brush, using tepid 
water and soft soap, made slightly acid 
with oxalic acid ; when done unstrain 
the leather ; and dry in a cool place ; 
do not saturate the leather, but keep 
the board inclined ; when dry,- rub a 
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little oil lightly over the surface with 
a rag. (8) To clean riding saddles. If 
much soiled, wash the leather with a 
weak solution of oxalic acid and water, 
and, when dry, with the watery portion 
of beef blood. The latter can be pre- 
served by adding a little carbolic acid, 
and keeping it in a bottle tightly 
corked. (9) Brown saddles may be 
cleaned to look as well as new by the 
use of tepid water and crowm soap ; if 
the latter cannot be had, use pure 
Castile soap. 

Marble. — (1) Take finely powdered 
pumice-stone and vinegar, wash the 
surface with the mixture, and leave it 
for several hours, then brush it hard 
and wash it clean. When dry, rub it 
with whiting and washleather. (2) 
Equal parts of caustic potash, quick- 
lime, and soft soap ; make into a thick 
paste with water, and apply with a 
brush ; leave for about a week, and 
apply again and again until the stain 
h^ disappeared. (3) Common soda, 
2 parts ; pumice stone (pulverised), 
1 ; finely powdered chalk, 1. Sift 
through a fine sieve, and mix with 
water. Rub all over the marble until 
the stains are removed. Then wash 
the stone with soap and water. 
Marble that is yellow with age, or 
covered with green fungoid patches, 
may be rendered white by first washing 
it with a solution of permapganate (S 
potash of moderate strength, and while 
yet moist with this solution, rubbing 
with a cloth saturated with oxalic 
acid. As soon as the portion of the 
stone operated upon becomes white, it 
should be thoroughly washed with pure 
water to remove all traces of the acid. 
(4) Wash the marble thoroughly with 
soda and warm water to remove any 
greMe, and apply oxalic acid by laying 
a piece of white cotton cloth saturate 
upon the spots for a short time. If it 
destroys the polish, repolish with oxide 
of tin and wat^ applied with a cloth. 
If the stains are not deep, rub the 
surface only with the oxalic acid and 
water upon a small piece of cloth 
quickly, and wash to the marble 
of acid. Then, to give it a gloss, rub 
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with chalk wet with water. (6) Take 
a bullock’s gall, 1 gill of soap lees, half 
a gill of turpentine ; make into a paste 
with pipe-clay, apply it to the marble; 
let it dry a day or two, then rub it off, 
and it will appear equal to new ; if very 
dirty, repeat the application. (6) Mix 
up a quantity of the strongest soap-lees 
with quicklime, to the consistence of 
milk, and lay it on the stone for 
twenty-four hours ; clean it afterwards, 
and it will appear as new. This may 
be improved by rubbing afterwards 
with fine putty powder and olive-oil. 

Mildew, To remove. —Make a 
very weak solution of chloride of lime in 
water (about a heaping teaspoonful to 
a quart of water), strain it carefully, 
and dip the spot on the garment into 
it ; and if the mildew does not disap- 
pear immediately, lay it in the sun for 
a few minutes, or dip it again into the 
lime-water. The work is effectually 
and speedily done, and the chloride of 
lime neither rots the cloth nor removes 
delicate colours, when sufficiently 
diluted and the articles rinsed after- 
ward in clear water. 

Mirrors. — (1) Wet the surface of 
the glass with gin, to remove the stains. 
Then rub with a cloth dipped in 
powdered blue. Polish with a silk 
handkerchief. Be veiy careful not to 
touch the frames. (2) Very soft paper 
is much better than cloth. 

Oilcloth. — ^Wash witha large, soft, 
woollen cloth and lukewarm or cold 
water, dry thoroughly with a soft 
cloth, and afterwards polish with milk, 
or a weak solution of beeswax, in 
smrits of turpentine. Care must be 
observed in using a brush, as not aU 
oilcloths or linoleums will stand it, 
yet there occur instances in which 
floor-clOths, particularly linoleums, get 
dirt worked into them, if the cloth 
washing is not well done, and then not 
only is a brush needed but also a strong 
80 ^ or soap-powder (soap extract), 
and if only u^ occasionally, the floor- 
cloth docs not appear to suffer from it. 
The pleaning that these goods will bear 
Nja^tds.greatly on the quality, 
r Dissolve H oz. glue, and 


a bit of soft-soap the size of a walnut, 
in about 3 pints of warm water, and 
with a well-worn whitewash brush 
well scrub the work, but not sufficient 
to get off the paint, and rinse with 
plenty of cold clean water, using a 
washleather ; let it dry itself. Work 
done in this manner will often look 
equal to new. (2) First take off all 
the dust with a soft brush and pair of 
bellows. Scour with a mixture of soft 
soap and fullers’ earth, and use luke- 
warm water. If there are any spots 
which are extra dirty, first remove 
tliese by rubbing with a sponge dipped 
in soap and water. Commence the 
scouring at the top of the door or 
wainscot and proceed downwards ; and 
dry with a soft linen cloth. "V^en 
cleaning paint it is always better to 
employ two persons, one to 8<x)ur and 
the other to rub dry. (3) Dip a flannel 
into warm water, and wring it out 
nearly drj'. Take up on the rag as 
much whiting as will adhere, and rub 
this on the paint until the dirt or 
grease disappears. Wash the part well 
with clean water, and rub drj' with soft 
cloth. This is an excellent and clean 
method, and is often effective in re- 
moving discoloration from white or 
light-tinted paints and enamels, and 
varnished work. 

Paint - brushes. — To soften 
brushes that have become hard, soak 
them 24 hours in raw linseed-oil, and 
rinse them out in hot turpentine, re- 
peating the process till clean ; or wash 
them in hot soda and water and soft- 
Boem. 

Paintings .-—(I) Dissolve a little 
common so^ in urine, then add a 
grated potato and a little salt ; weU 
rub this over the paintings till dean. 
Wash off in spring water, and diy with 
a clean cloth. (2) First rub tM I»c- 
iure well with good whisl^, ivmdx 
will make the varnish come off in froth, 
then wash well with cold watery ana 
when dry varnish again ; this will 
restore the picture to its original odoiii 
unless very old. Keep the pietura 
covered from dust till the vaziii|h is 
diy. ^ 
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(3) Elfred Blaker’s process of re- 
storing oil paintings may be divided 
into 4 heads : (a) Lining, (h) Stopping, 
(c) Cleaning, (d) Stippling or restoring 
proper. 

Lining . — A strong wooden frame, 
called a “ stretcher,” is made of stout 
“ quartering ” of the size required, and 
fitted with wedges (as in ordinary) 
canvas “strainers”), by means of 
which the frame may be slightly ex- 
tended so as to tighten or stretch a 
layer of canvas spre^ over and secured 
to it by means of tacks. Take ordi- 
nary pictureliner's canvas, several 
inches wider each way than the pic- 
tme to be lined, and tack it on to the 
frame. The canvas being strained or 
stretclied, the btick of tlie picture is 
carefully brushed over with a mixture 
composed of glue and “size," the face 
of the canvas being also brushed over 
with the Kime mixture. The picture 
is next laid back downward on the 
canvas, beginning at one corner and 
gently pressing it with the hand so as 
to disperse air-bubbles. The canvas 
is tightened by driving in the wedges 
at each comer of the stretcher. Take 
as many sheets of double-crown paper 
as will cover the entire picture (allow- 
ing each sheet to overlap the other 
about 1 in.) ; brush paste over one 
side of each sheet and fold separately. 
When the required number of sheets 
of paper have been thus prepared, take 
the first sheet, open it, and lay it care- 
fully on the picture, beginning at one 
comer, and press it as before with the 
hand so as to remove air-bubbles. 
Each sheet is to be laid on in the 
same way until the entire picture is 
covered. After being left for a time, 
and when the paper is dry, the picture 
is subjected to pressure from a heavy 
heated iron, somewhat resembling a 
tailor’s goose. For this purpose a 
perfectly smooth board, equal in thick- 
ness to the timber with which the 
stretching frame is made, is placed 
beneath the picture, at one comer, 
and the heated iron (the temperature 
of which must not be too high) is thus 
applied with steadiness and care, the 


pressing-board being shifted (when a 
leo^e picture is under treatment) until 
the whole surface of the picture is well 
pressed. When the canvas is perfectly 
dry, the paper is removed by a sponge 
and warm water. When all traces of 
paper and paste are removed from the 
Burfiice of the picture, the latter is 
removed from the rough stretcher, 
the canvas neatly trimmed, leaving 
sufficient margin to attach it to a new 
strainer of a size suitable to the 
picture ; the canvas margin is then 
tacked on to the edge of the frame in 
the usual way, after which the wedges 
are driven tight. 

Sto})i)ing.—H\\^ object of this opera- 
tion is to fill all fissures or cracks in 
the picture with a composition which 
is capable of receiving a coating of 
paint without absorbing it. The com- 
position employed for this purpose 
consists of a mixture of size and 
wliiting, to which a small quantity of 
black is added to give the composition 
a neutral thU;. The “stopping,” as 
tliis mixture is called, is pressed into 
the cracks by means of a palette-knife, 
care being taken that every fissfire is 
well filled with it. The picture must 
now be set aside for several days to 
allow the stopping to become gradually 
but thoroughly dry. The next opera- 
tion is to remove tlie superfluous stop- 
ping, which is effected by mbbing the 
surface of the picture with soft or 
“ velvet ” cork moistened with water. 
The cork, must be applied gently and 
with a circular motion, so that, while 
removing the superfluity, the cracks 
may be left perfectly levd. 

Cleaning. — This term is applied 
technically to the removal of varnish 
from old pictures, and it is scaroely 
necessary to say that if this were 
attempt^ by means of chemical sol- 
vents of gum-resins, which form the 
basis of most varnishes, old or new, 
the operation would be very hazardous 
in sblful hands, while in those of im 
ignoramus the underlying picture 
would (as has frequently been the case) 
be sam^oed, by the solvent (turpen- 
tine, for example), after attacking the 



312 


CLEANSlNa: Paintings. 


varnish, performing the function of 
dissolving the oil of the picture. This 
barbarous application of varnish sol* 
vents has acquired the appropriate 
name of “skinning,” a term which 
implies the removal not only of the 
varnish, but the picture itself. Al- 
though it is possible by means of 
chemical solvents to remove coats of 
varnish from the surface of oil paint- 
ings, the plan adopted by Blaker is by 
far the most safe, and in practical 
hands the most secure. It consists in 
rubbing the varnished surface gently 
with the finger, by which the resinous 
matter works up into a powdery con- 
dition, and this action is kept up with 
great care until the colours of the 
picture, as will be readily understood, 
become exposed to view. 

Reitoring . — When it is bomein mind 
that the varied tints and colours em- 
ployed by the old masters (and many 
of which are of doubtful origin at the 
present day) require to be faithfully 
matched, it will be understood that 
only an artist of great skill and ex- 
perience, possessing an extensive know- 
ledge of the productions of the old 
painters, should be entrusted with the 
delicate operation of renovating, with- 
out spoilmg, works of olden time. 
The process called “stippling” is 
adopts for matching the various 
colours and tints, very small brushes 
being employed, and each brush being 
reserved for its special use with great 
care, in order to avoid even the most 
trifling risk of mismatching any re- 
quired tint. When the stippling has 
^us been done by an artist possessing 
knowledge and experience, as well as 
natural ability (the two first-named 
attributes being the most essential), 
the picture, when “restored,” and 
Bubs^uently varnished, presents the 
appearance of a perfect picture, the 
touches of the restorer l^ing imper- 
c^tible. Before the picture is var- 
nished, stripe of white paper about 
2| in. wide are neatly pMted round 
w e^e of the fmme, and overlapping 
the pi^ure about ^ in., so as to leave 
,.f neat but scarcely perceptible margin. 


The varnishing of oil paintings is more 
properly effected by skill than by rule 
of thumb. The operation should be 
conducted in a warm room, perfectly 
free from dust. The picture should 
be laid flat on a level bench, and a 
small quantity of varnish poured on 
its centre ; a flat soft brush is then 
taken, and with this the varnish is 
brushed over the surface, care being 
taken to avoid “brush-marks.” The 
picture is then allowed to remain in 
its horizontal position until the varnish 
is thoroughly dry. 

(4) The following are Pettenkofer’s 
theory and modes of operation : Lino- 
leine (the linoxide of Mulder) is the 
principle of the greater portion of the 
oils used by artists, but, unfortunately, 
this principle cannot be prepared in a 
pure state, and painters are compelled 
to employ either linseed-oil, which 
contains 80 per cent, of linoleine, or 
poppy oil, wliich only contains 75 per 
cent. Linoleine, which, when pure, 
is liquid, solidifies by oxidation, on 
contact with the air, without decrease 
in volume, but with an increase of 
10 per cent, in weight. It is because 
linoleine acquires an unvariable con- 
sistency in any temperature that 
colours, after a picture is dry, are not 
affected by moderate pressure, by 
fatty or ethereal oils, nor by varnishes. 
Paintings absorb moisture from the 
atmosphere, and afterwards allow it 
to evaporate. After a longer or 
shorter period when these successive 
absorptions and evaporations of mois- 
ture have been pretty often repeated, 
the colour laid on by the artist gener- 
ally has lost its primitive aspect, and 
ceases to produce the same optical 
effect. 

As to the means employed previous 
to the discoveries of Pettenkofer for 
the regeneration of the physical con- 
dition of the colours, it must be re- 
membered tliat the artist himijiiBlf 
varnishes his dry picture to fill up the 
pores wliich durii^ the work contained 
oil, but which after the picture is dry 
contain only air and varnish. He 
employs resinous oil, solutions of 
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resin in essence of turpentine or in 
fatty and drying oils. These last are 
very dangerous. After a certain time 
the varnish perishes, and no longer 
allows the light to pass through it ; 
new varnish is applied and the opera- 
tion is repeated, unfortunately, until 
all brilliancy is destroyed. To repair 
the evil, there are no other means 
but the removal of the varnish, the 
nourishing of the colour with a fresh 
coat of oil, and, after drying, to apply 
a new coat of varnish, to say nothing 
of brush work. When the restoration 
is made by moistening the varnish 
with water, the effect ^ter drying is 
a white spot wherever the water has 
been applied. 

Pettenkofer has shown that paint- 
ings are constantly liable to those 
successive condensations and evapor- 
ations mentioned al)ove, which cause 
loss of cohewon of the varnish. He 
has, moreover, succeeded in re-estab- 
Usliing the molecular cohesion by 
means of the vapour of alcohol mixed 
with the air ; at the end of 48 hours 
the resin takes up and condenses 80 
to 100 per cent, of its own weight of 
alcohol, which, however, it loses again 
after a short time. The resin, thus 
softened, becomes absorbed by the 
painting, and by the same act the 
cohesion of the resin and the colour 
is re-established. Softened resin has 
less effect on the colours of a painting 
than varnish applied with a brush, for 
the friction of the latter may cause 
displacement of the colouring bodies. 

Pettenkofer’s plan is simple ; in the 
first place he makes a small experi- 
ment on the painting to be restored, 
by means of a small round box made 
of cardboard, the inside of which is 
dressed with glue, and the bottom 
lined with flannel moistened with 
alcohol at 80° ; the picture is freed 
from dust, and the box turned down 
upon a part of it. The spot thus 
restored serves as a guide for the 
general restoration of the work, which 
is done by fixing the picture to the 
lid of a box, the bottoms and sides of 
which are lined with flannel moistened 


with pure alcohol, as alwve described, 
and shutting very closely, so that a 
small quantity of alcohol serves for 
a series of pictures. 

A second method, indicated by 
Pettenkofer, consists in the use of the 
balsam of copaiba, which dries very 
slowly, and which resembles in con- 
stitution the varnishes composed of 
dammar or mastic dissolved in essence 
of turpentine. The copaiba should 
have the consistency of unboiled oil, 
but must not contain oil, resin, or 
essence of turpentine. The essential 
oil of the balsam of copaiba is less 
volatile in ordinary temperatures than 
the essence of turpentine. The 
balsam of copaiba fulfils well the 
optical conditions of the ordinary 
resinous varnishes, and may be 
applied to certain parts only of a pic- 
ture without being j^rceptible ; it 
fills up the pores which have been 
produced in the coloured parts, and 
sometimes this object may even bo 
effected by applying the balsam to 
the back of the canvas. The applica- 
tion of copaiba and the vapours of 
alcohol has in many cases to be re- 
peated several times, and they may 
cause the appearance of cracks previ- 
ously invisible, in which case it is only 
necessary to rub them with a small 
quantity of the balsam, and expose 
them to the vapour of alcohol. 

If there be an excess of resin, and 
above all, if the pictures become too 
yellow in tone, it is absolutely neces- 
sary, unfortunately, to remove that 
excess, but without injuring the primi- 
tive character of the colour, before 
commencing the restoration proper. 
Tlie varnish, however, can never be 
entirely removed without some slight 
deterioration of colour, because the 
resin is not only superposed but incor- 
porated with the colour. 

To remove the excess of resin, either 
rub with the finger dipped in powder 
of colophony, or dissolve it with essence 
of turpentine ; and, on the other hand, 
to fill the pores of the picture with 
resin, first wash with wat^, and then 
with essence of turpentine, and having 
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nourished it, as it were, with balsam 
of copaiba, the part is made to swell 
by the application of vapour of alcohol. 

If the picture contain both resinous 
and oil varnishes, the former alone 
takes up alcohol, becomes softened and 
retires into the colours, while the 
latter remains on the surface, and 
renders it dull and even rough. In 
this case only the balsam of copaiba 
is used, and smoothness of surface is 
obtained by pressure. 

A painting regenerated by means of 
balsam of copaiba resists for a long 
time the influence of the condensation 
and evaporation of humidity. 

(5) A corresponilent of the Philadel- 
phk ‘ Evening Bulletin ’ has taken the 
pains to find out how the galleries and 
the pictures in the Louvre are kept 
clean. On Mondays the palace is 
closed ; it is then that the weekly 
cleaning takes place. The first thing 
done is to cover the floor with damp 
sawdust to the depth of an inch or so. 
Oak sawdust is used for the boards, 
and elm sawdust for the marbles. This 
is allowed to remain some time, and is 
then removed, and with it goes every 
particle of dust or dirt which may 
have adhered to the floor. Then the 
men buckle on to their feet large stifif 
brushes, and armed with a stout stick, 
to one end of which is fastened a great 
piece of prepu'ed beeswax, they first 
rub , the floor with wax, then skate 
over it with their brushes, and finally 
give it the finishing polish with a great 
woollen cloth made expressly for this 
purpose. The same cloth is passed 
daily over the floor before the open- 
ing of the museum, wliich is all that is 
required until the following Monday. 
In this way no dust arises, and the 
pictures need rarely to be cleaned. 
When this becomes necessaiy, which 
happens about pnce in 4 or 6 years, 
the museum is closed for several days. 
No one is allowed to touch a picture 
unless the “ Conservateur du Mus^e " 
,^J)^ pt^nt. The pictures are taken 
^^wn,' and it is the Conservateur ” 
toaself wlm places a thick sheet of 
mean wadding over the painting s press- 


, ing it down gently in such a way that 
eveiy particle of dust adheres to the 
i wadding. After this is done, a tliin 
' coat of oil or some mixture wliich re- 
places it is rubbed on, and the picture 
; is not again touched until the next 
; general house cleaning. (6) Dissolve 
a small quantity of salt in stale urine ; 
dip a woollen cloth in the mixture, and 
rub the paintings over with it till they 
ore clean ; then wash them with a 
sponge and clean water ; dry them 
gradually, and rub them over with a 
clean cloth. Should the dirt be not 
easily removed by the aliove prepara- 
tion, add a small (juantity of soft soap. 
Be very careful not to rub the paintings 
too hard. (7) The bhickeued lights 
of old pictures may be instantly re- 
stored to their original hue by touch- 
ily them with deutoxide of hydrogen 
diluted with six or eight times its 
weight of water. The part must be 
afterwards washed with a clean sponge 
and water. 

Parchment. — Immerse the parch- 
I ment in a solution of acetic acid, and 
J gently rub the stained iiarts while wet 
i on a flat board with lump pumice, then 
I bleach it with chloride of lime. Tliis 
' process ivas recommended in the 
I ‘ English Mechanic. ’ It is not very suc- 
j cessful, but it makes it white enough 
I for bookbinding. It has, however, 

; the objectionable qualities of not 
making the parchment fleidble, and 
I when dried it is as hard as a board, 

; and it lias no gloss like the virgin 
I parchment. On no account must the 
j parchment be washed in very hot 
water, or held before a fire, as it will 
shrivel up in a most provoking manner* 

Pearls. — Soak them in hot water 
in which bran has been boiled, with a 
little salts of tartar and alum, rubbing 
gently between the hands when the 
hwt will admit of it; When the 
water is cold, renew the iq)plic|jtfon 
till any discoloration is removed, rinse 
in lukewarm water; lay them on 
white paper in a dark place to cod* 
Sheepskin Mats. — Wash while 
fresh in strong soapsuds, first picking 
from the wool all the dirt liliat will 
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come out. A little paraffin, 1 table- 
spoonful to 3 gal. water, will aid in 
removing the impurities. Continue 
to wash the skin in fresh suds till it is 
white and clean. Then dissolve ^ lb. 
each of salt and alum in 3 pints boil- 
ing water, put into it water enough to 
cover the skin, which should soak in 
the solution 12 hours, and then be 
hung on a line to drain. When nearly 
dry, nail it, wool side in, on a board, 
or the side of a bam, to dry. Rub 
into the skin 1 oz. each of pulverised 
alum and saltpetre, and if the skin is 
larg(5 double the (juantity. Rub for 
an hour or two. Fold the skin sides 
together, and hang the skin away for 
3 days, rubbing it every day or till 
perfectly dry. Then with blunt knife 
clear the skin of impurities, rub it 
with pumice or rottenstone, trim it 
into shape, and you liave a door mat 
that will last a life-time. If it is to 
be dyed, have a sliallow vessel as large 
8s the skin in which to prepare the dye, 
so that the skin can be laid wool-side 
down smootlily into the vessel that all 
parts may be equally immersed in the 
dye. This should not be more than 
an inch deep, otherwise the skin 
might be injured by the hot dye. 
After colouring, again stretch the skin 
to dry, and then comb with a wool or 
cotton-card. 

Silver. {And see Silver Plating, , 
Silvering Solutions, etc.)— (1) East ] 
Indian jewellers never touch silver 
ware with any abrasive substance, but 
use, instead of polishing paste, etc., 
slices of lemons ; the goods to be 
cleaned are well rubbed with these, 
and then left in a pan for a few hours, 
covered with slices. For delicate 
jewellepr, a large lime is cut in half, 
the article inserted, the two halves ap- 
plied t<^ther and tied up for some 
hours ; the article is then washed in 
several waters, placed in a pan of 
nearly boiling soapsuds, stirred about, 
rinsed, and dried on a metal plate, 
the smooth parts being gently rubbed 
wth warfileather, if required. Cyan- 
ide of potassium solution (rather weak) 
dissolves off the dirty surface gradu- 


ally, but great care is required. 
Green tamarind pods (oxalate of 
potash) are greater detergents for 
gold and silver than lemons, and are 
often employed for the purpose of re- 
moving stains, fire-marks, etc. (* Bos- 
ton Journal of Chemistry. ’) (2) Eisner 
states that a polish equal to that ob- 
tained by the use of the finest plate 
powder, can be produced by simply 
I cleaning the silver in water in which 
potatoes have been boiled. (3) Dead 
I or engraved silver goods should never 
; be cleaned with plate powder, but be 
washed out with a soft brush and some 
strong alkali, and well rinsed after- 
wards. When the dead or frosted 
parts are quite dry, the polished parts 
are carefully cleaned with powder, 
j (4) The following directions are given 
by a silversmith in Christiania : 
Silver filigree work is best cleaned by 
the application of spirit of ammonia by 
means of a soft brush, and afterwards 
thoroughly washing in 8oft-ipK)ap and 
warm water, and rinsing in clean 
warm water, and quick drying by linen 
rags, blotting-paper, or some similar 
clean absorbent. Should this method, 
after several repetitions, cease to have 
the reejuired effect, the article wUl 
have to be sent to a silversmith to be 
heated and boiled in acid. The best 
mode of preservation is to wrap the 
article in tissue paper before placing it 
in the case. (5) The simplest and 
cleanest substance for cleaning silver 
articles is, according to Professor 
Davenport, hyposulphite of soda. It 
acts quickly, and is inexpensive. A 
rag or a brush, moistened with a 
saturated solution of the salt, cleanses 
even strongly oxidised silver siirfaoesin 
a few second, without the application 
of any polishing powder. (6) Mix 8 OE. 
prepared chalk, 2 oz. turpentine, 1 os. 
alcohol, 4 dr. spirits of camphor, and 
2 dr. liquor of ammonia. Apply thki 
mixture to the article with a sponge, 
and allow to dry before polishing. (7) 
Dissolve 12 oz. cyanide of potassium 
in 1 qt. of water ; dip the sffver in 
this solution, and brush it with a stiff 
I brush until dean, then wash and dry. 
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(8) Tarnished silver lace. Sponge 
over with a weak solution of potassium 
cyanide. (9) Dab over with a cream 
of heavy magnesia and water, allowing 
this to dry, and then brusliing it off 
with a soft-haired brush. (10) Take 
an ounce each of cream of tartar, 
muriate of soda, and alum, and boil 
in a gallon or more of water. After 
the plate is taken out and rubbed dry, 
it puts on a beautiful silvery whiteness. 
Powdered magnesia may be used dry 
for articles slightly tarnished, but if 
very dirty it must be used first wet 
and then dry. (11) Ordinary petro- 
leum or paraffin will remove the hard 
blackened surface of old dirty silver 
goods, and is useful in dealing with 
goods of intricate design which cannot 
be rubbed. After soaking the silver 
in petroleum about an hour, the black- 
en^ surface will come off at the least 
touch. A soft brush can be used, 
after which use plenty of dry whiting to 
absorb any remaining oil and to re- 
move the odour. (12) Silvered dial- 
fladu. Silvered dial-plates of clocks 
frequently lose their lustre by the 
effect of air and smoke or sulphurous 
emanations. To cleanse them make 
pulverised jpurified tartar into a paste 
with water. Take some of the paste 
on a brush of bristles, and rub the dial- 
plate, turning it constantly until the 
silvering has acquired its original white- 
nesaand lustre. Then wash the dial- 
plate with clean water, and dry by 
gently patting with a cloth. FinaUy 
expose to a moderate heat. (13) 
Pickle for frosting and whitening 
silver goods. Sulphuric a:’d, 1 dr. ; 
water, 4 os. ; heat the pickle, '\nd im- 
merse the rilver in untU frosted as de- 
sired ; then wash off clean, and dry 
with a soft linen cloth, or in fine 
clean sawdust. For whitening only, 
a smaller proportion of acid may be 
used. 

Sp0XLge.--<l) To clean any sjwnge 
that has got into a greasy gelatinous 
i^dirion, a solution of permanganate 
Of potash in water is prepared of such 
a length that it appears of a wine 
o61our, and into this the unserviceable 


sponge is immersed, and allowed to re- 
main for some time. When taken out 
and squeezed, it is next put into a 
diluted muriatic acid of ordinary com- 
mercial quality, being immersed and 
kept saturated therein for some time 
as before. The most appropriate 
strength of tliis acid solution is about 
10 parts water to 1 of acid. The 
sponge is taken out after sufficient 
treatment, squeezed well to free it 
from the acid, and then washed well 
in good spring water. When taken 
out, it will be found to be quite clean, 
to have again assumed its light colour, 
and to be free from all foreign matter. 
Sponges treated in this way become 
like new sponges, and can be used 
without any fear of their contaminat- 
ing, even if employed for the filtration 
of neutral liquids. The main thing to 
be attended to in this plan of purify- 
ing sponge is to see that it is thorouglily 
saturated both by the permanganate 
and the acid solutions, which should 
be allowed ample time to soak through 
the mass ; care must also be observed 
to wash the sponges thoroughly with 
plenty of water at the end of the 
operation. (Dr. J. Stinde.) (2) When 
sponges get greasy, let them dry, and 
then work them with a small quantity 
of turpentine, and after a few minutes 
wash them with warm soap-and-water 
with a little bit of soda. This will get 
them quite clean with very little 
trouble. (E. T. Scott.) (3) Put a 
handful of salt on the sponge, and 
rinse the salt well through the sponge. 
Let the sponge dry in a thorough 
draught of air. The latter precaution 
alone will keep sponges free from slimi- 
ness, unless they become saturated 
with soap. (4) I tried the effect of 
sulphuric acid as follows: In alaige 
basin mixed about a pint of water and 
two table-spoonfuls of sulphuric acid 
(common oil of vitriol), then st«^ 
the spon^ about 2 hours, wrung it out 
several times in the acid, and finidly 
well washed out the acid in dean 
water; it was then just like new, 
having reined its former size, colour, 
and elasticity, with not the slightest 
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trace of its former sliminess. It was 
a large bath-sponge, and in an 
extremely bad condition. (J. W. , 
Jackson.) (5) Dissolve some citric 
acid in water in a hand-liasin, and 
wash the sponge in it as in (4). 

Stains, removing {and see 
Cloth, and Tkxtile Fabrics).— The 
following general remarks on the re- 
moval of shvins appeared anonymously i 
in the ‘ Knglish Mechanic. ' To pro- j 
ceed with any degree of certainty in j 
endeavours to remove stains, they ; 
must be divided into three classes, 1 
as each variety will require a peculiar 1 
treatment. The first class compre- i 
hends those stains which do not in any ' 
way affect the nature of the material 
or colour, but simply alter its appear- 
ance, and which can lie removed by 
the application of one agent alone. 
These may be designated Simple 
Stains. Tlie second divison includes 
such as are produced by two or more 
substances conjointly, and which con- 
sequently require the employment of 
several cleaning agents. These are 
known as Mixed Stains. In the third 
category may be placed such stains 
as are produced by bodies which alter 
or destroy the colour. 

In the first class are loaier^ oUy 
matterSy vegetahfe juices, blood, and iron 
or ink stains. If water be allowed to 
fall on some kinds of silks, satins, or 
woollen fabrics, it dissolves away part 
of the dressing, and the consequence 
is that a dull spot appears on the 
glossy ground. To remove a stain of 
this nature, it is necessaij to steam 
the spotted material until it is all 
equally moistened. It may then be 
hot-pressed, or, if small, ironed with 
a hot, but perfectly clean iron. 

Grease spots may generally be re- 
moved from the most delicate mate- 
rW by the employment of benzine or 
oil of turpentine, care being taken that 
sufficient be employed to remove all 
line of demarcation. Ox-^ is par- j 
ticularly useful in extracting grease | 
stains from woollen goods. If the 
stain be very thickly crusted and old, 
it may be sometimes advantageous to 


soften the grease (previous to the 
application of benzine) by means of a 
warm iron laid on a piece of thick 
blotting-paper which has been placed 
over the spot. 

Tar and pitch produce stains easily 
removed by successive applications of 
spirits of turpentine, coal-tar naphtha, 
and benzine. If they are very old and 
hard, it is as well to soften them by 
lightly rubbing with a pledget of wool 
dipped in good olive-oil. The softened 
mass will then easily yield to the action 
of the other solvents. 

Resins, varnishes, and sealing-vxbx 
may be removed by warming and apply- 
ing strong methylated spirits. Cara 
must always be taken that, in rubbing 
the material to remove the stains, the 
friction should always be applied the 
way of the stuff, and not indifferently 
backwards and forwards. 

Most /mite yield^wices which, owing 
to the acid they contain, permanently 
injure the tone of the dye ; but the 
greater part may be removed without 
leaving a stain, if the spot be rinsed 
in cold water in which a few drops of 
liquor ammonia have been placed heftyre 
the spot has dried. Wine also leaves 
an ugly stain on white matedals ; 
from t^ese it may be removed by 
rinsing with cold water, applying 
locally a weak solution of chloride of 
lime, and again rinsing in an abundance 
of water. The dressing must again 
be imparted by steaming, starch^, 
and hot-pressing. 

Fresh ink and the soluble salts of 
tron— such as are used by photo- 
graphers in their developing solutions, 
etc. — produce stains, wUch, if allowed 
to dry, and especially if afterwards 
the material has been washed, are 
difficult to extract without injuiy to 
I the ground. When fresh, such stains 
yield rapidly to a treatment with 
moistened cream of tartar, aided by a 
little friction, if the material or colour 
is delicate. If the ground be white, 
oxalic add, employ^ in the form of 
I concentrate aqueous solution, will 
' effectually remove &eeh iron stains. 
Aoidt prMluoe red stains, on blacks, 
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blues, and violets, made from the i of chloride of lime on the part stained. 


vegetable colours (except indigo). If 
the acid has not been strong enough 
to destroy the material, and the stains 
are fresh, the colour may generally be 
restored by repeated soakings in dilute 
liquor ammonia, applied as locally as 
possible. Photographers frefquently 
stain their clothes and clotlis with 
nitrate of silver. The immediate and 
repeated application of a very weak 
solution of cyanide of potassium 
(accompanied by thorough rinsings in 
clean water) will generally remove 
these vrithout injury to the colours. 

Mixed stains are generally produced 
by spilling sauces, gravy, or, by inad- 
vertently rubbing against wet paint, 
cart-grease, etc. Sauce usually con- 
tains oily or greasy matter, blood and 
vinegar, or some fruit-juice ; hence 
the first step consists in removing the 
grease by means of ox-gall or benzine, 
then the acid of the vinegar or juice is 
neutralised by means of weakammonia, 
when a final rinse in cold water will 
extract the blood, etc. 

Most fruU-juioeg, wine<, jam, etc., 
leave stains that \^1 require a pre- 
liminary washing with water, to re- 
move sugary matter, treatment with 
very dilute ammonia to neutralise tlie 
add, and exposure while damp to the 
fumes of burning sulphur. But the 
action of tliis agent must be localised 
as much as possible to the spot where 
the stain occurs, and it must l>e used 
with, the greatest circumspection, for 
it bleaches nearly all v^etable colours, 
though many of them regain their 
force on exposure to air. 

Paint stains may be treated with 
oil of turpentine to remove the oil, 
with oxygenated water to oxidise the 
lead, and finally, with dilute acetic 
acid. If the paint contains oxide of 
iron, oxalic acid will have to be used, 
while the copper colours must be 
treated with liquor ammonia. 

Old ink stains require treating first 
with protochloride of tin, to deoxidise 
^0 iroo, and then with dilute oxalic 
aci^. ' .If the material be white, it 
touched with a dilute solution 


and then thoroughly washed. 

Lubricants generally contain, besides 
grease, oxide of iron worn off the 
machinery, etc., hence the grease 
must first be extracted by means of 
I benzine, ox-gall, ammonia, etc., and 
j then the spot treated with oxalic acid 
I or chloride of lime water, or even 
lemon-juice, if the material is very 
delicate. Rinsing must always follow 
! the application of these agents. 

I Mercurial, ointment produces very 
persistent stains. These may be ex- 
tracted by washing the spot with a 
hot solution of st^a (1 soda to 50 
water), and when the grease is re- 
, moved, by rubbing over with a rather 
strong solution (clear) of chloride of 
lime. Benzine must be substituted 
for the soda solution if the article is 
coloured or delicate, 
j Care must be taken in all these 
cases to operate on both sides of the 
stuff, or the removal will only be 
superficial, and the spot wiU reappear 
in time. It will be seldom found, in 
the case of mixed stains, that the 
original tone of the colour is not more 
or less altered or injured. Conse- 
quently, attempts must be made to 
re-establish the colours. If the 
colours be aniline, the application of 
Judson’s dyes, in a dilute form, will 
generally be efficacious, except on 
cottons, which will require a previous 
moniauting on the spot. This may 
! be effected by means of a strong de- 
I coction (dear) of myrolialams. 

I If the colours have been changed 
by v^etable acids, or dilute mineral 
j acids, the colour may generally be 
restored by means of dilute ammonia. 
If that does not suffice, the spot must 
be mordanted with a 1/rush, and the 
dye paintetl in. While drying, the 
spot must be continuously rubbed 
with a pledget of wool dipped in ether, 
so as to spread the matter eqiialfy, 
and leave no sharp line of demarca^n. 
A weak solution of sulphate of iimigo 
will be found useful for restonng 
blues ; the strength must naturally 
be proportioned to the depth of tone 



Cleansing : Stains, of Fruit and Wine. 319 


required. Most scarletpU, crimson, etc., | and then lay on a thick mixture of 
can be restored by the application of 1 starch and cold water. Rub this mix* 
a solution of bichloride of tin, followed, j ture of starch well into the spot, and 
if necessary, by a local application of | afterwards expose it to the sun and 
tincture of cochineal. If crimson be | air. If the stain has not disappeared 
required, a small portion of alum must ; at the end of 3 or 4 days, repeat the 
be added ; if scarlet, cream of tartar j process. (3) Stains of wine may be 
along with the cochineal. I quickly and easily removed from linen, 

The stains produced by fresh itnnc, i by dipping the parts which are stained 
and by perspiration, require to be into Ixnling nulk. Tlie milk to be 
treated first with weak ammonia, and i kept boiling until the stain disappears, 
then with the bichloride of tin solu- 1 Grease and Oil. — (1) For white linen 

tion (long known as eau 6«irlate), ; or cotbm goods, use soap or weak lye. 
which will, if the colour be not alto- j For coloured calicoes, warm soapsuds, 
gether destroyed, restore it. Painting For woollens, soapsuds or ammonia, 
in, after the applictition of the appro- j For silks, benzine, ether, ammonia, 
priate mordant, is the only remedy, j magnesia, chalk, yolk of egg, with 
if the colour has suffered permanently, j water. (2) Dissolve 1 oz. pearlash in 
Aniline Colmirs. — (1) Goods stain^ { 1 pint water, and to this solution 
with aniline colours may be rendered j add a lemon cut into tlnn slices Mix 
clean by the use of zinc grey : the , well, and keep the mixture in a warm 
metallic zinc contained in this powder , state for 2 tiays, then strain and bottle 
reduces the colours, forming soluble ! the clear liquid for use. A small 
colourless products. Triturate 100 gr. ' quantity of this mixture poured on* 
zinc grey with 60 gr. mucilage, 20° B., \ stains, occasioned by either grease, oil, 
until the mixture is homogeneous ; i or pitch, will speedily remove them, 
incorporate with this 20 gr. of a solu- Afterwanis wash in clear water. (3) 
tion of hyposulphite of soda, 20° B., j Carbonate of magnesia — magnesia that 
apply this mixture directly to the , has been previously calcined is best — 
goods ; let it dry and vaporise. After is dried in an oven and mixed with 
this operation it is best to wash the < sufficient benzine to form a soft friable 
goods with water slightly acidulated mass. In this state it is put into a 
with hydrochloric acid. (2) White wide-mouthed glass bottle, well-stop- 
oottons and linens, tartaric acid in pered and kept for use. It is spre^ 
solution ; the older the stain the more pretty thickly over the stains, and 
concentrated the solution should be. rubbed well to and fro with the tip 
Coloured cottons and woollens and of the finger. The small rolls 
silks, a weak solution of tartaric acid, ; earthy matter so formed are brushed 
if the colour allows of its use. (3) off, and more magnesia is laid on and 
Stains of red aniline may be removed left until the benzine has evaporated 
by moistening the spot with strong entirely. Materials that will bear 
alcohol acidulated with nitric acid. | washing are then cleaned with water ; 
Unless the stain is produced by eosine on silks, alcohol or benzine should be 
it disappears without difficulty. Papw used instead. The prc^ss may be 
is hardly affected by the process ; still applied to textile fabrics of every 
it is always advisable to make a blank ; description, except those containing 
eiqperiment first. very much wool, to which the mag- 

Fruit and Wine. — (1) White cotton ' nesia adheres very tenaciously. It 
or linen, fumes of biuming sulphur, may also be used for stains, old or 
warm chlorine water. Coloured cottons new, on all sorts of fancy woods, 
or woollens, wash with tepid soapsuds , ivory, parchment, etc., without risk 
or ammonia. Silks the same, with ! of injury. Ordinary writing ink is 
very gentle rubbing. (2) First rub not affected by it, but letterpress 
the spot on each side with hard soap, quickly dissolves, oveing to the abrorp- 
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tion of the fatty matter in the ink. 
(4) A method of cleansing greasy i 
woollen or cotton rags and waste. ! 
The rags are thrown into a closed | 
revolving drum, with a quantity of j 
perfectly dry and finely-powdered 
plaster-of-Paris ; when the plaster has . 
absorbed all the grease, the whole is ! 
transferred to another revolving drum, 
pierced with holes, by which means i 
the greater portion of the greasy 
plaster is got rid of. The operation i 
is finished by beating the rags on a ' 
kind of wooden sieve. (5) In the 
removal of grease from clothing, with 
benzol or turpentine, people generally 
make the mistake of wetting the cloth 
with the turpentine and then rubbing 
it with a sponge or piece of cloth. In 
this Vay the fat is dissolved, but is 
spread over a greater space and is not 
removed ; the benzol or turpentine , 
evaporat^, and the fat covers a greater I 
surface than before. The way is to i 
place soft blotting-paper beneath and 
on top, of the grease spot, which is to 
be first thoroughly saturated with the 
benzol, and then well pressed. The 
fat is then dissolved and absorbed by 
the paper, and entirely removed from 
the clotlung. (6) Castile soap in 
shavings, 4 oz. ; carbonate of soda, 

2 oz. ; borax, 1 oz. ; aqua ammonia, 

7 oz. ; alcohol, 3 oz. ; sulphuric ether, 

2 oz. Soft water enough to make 
1 gal. Boil the soap in the water 
tin^ it is dissolved, and then add the 
other ingredients. Although it is not 
apparent what good 2 oz. of ether can 
do in a gallon of liquid, the mixture is 
said to be very efficient. (7) Make a 
weak solution of ammonia by minin g 
tibe ordinary liquor ammonise” of 
the druggist with its own volume of 
cold water, and rub it well into the 
greasy parts, rinsing the cloth in cold 
water from time to time until the 
grease is removed. The ammonia 
fmmsa soap with the fatty adds of 
the grease, which is soluble in water, 

(8) On paper . — Press powdered 
fnlleni' earth lightly upon the greasy 
spirt, and allow it to soak out the 
(9) Hannett says the spots 


may be removed by washing the part 
with ether, chloroform, or benzine, 
and placing between white blotting- 
paper, then passing a hot iron over. 
(10) A more expeditions, and thought 
by some, the best way, is to scrape 
fine pipeclay, magnesia, or French 
chalk on both sides of the stain, and 
apply a hot iron above, taking great 
care that it is not too hot. (11) After 
gently warming the paper, take out 
^1 the grease you can with blotting- 
paper, and a hot iron, then dip a 
brush into essential oil of turpentine, 
heated almost to ebullition, and draw 
it gently over both sides of the paper, 
which must be kept warm. Repeat 
the operation until all is removed, or 
as often as the thickness of the paper 
may render necessary. When all the 
grease is removed, to restore the paper 
to its former whiteness, dip anotW 
brush in ether, chloroform, or benzine, 
and apply over the stain, especially 
the edges of it. This will not affect 
printers’ or common writing ink. (12) 
Lay on a coat of indiarubber solution 
over the spot, and leave it to dry. 
Afterwards remove with a piece of 
ordinary indiarubber. Any operation 
with ether, chloroform, or benzine, 
should never be conducted by candle- 
light, as their vapour is apt to kindle 
even at several feet from the liquid. 
No. (10) will remove grease from 
coloured calf, even if the spot be on 
the under side of the leather, it may 
thus be clearly drawn right through. 
(13) Apply a solution of pearlash (in 
the proportion of 1 oz. pearlash to 
1 pint water) to oil-stained drawing- 
paper. 

(14) Calico . — Immerse the stained 
calico in strong soda and water, and 
then well wash in clean water. The 
soda would saponify the oil, and so 
render it soluble in water. If you 
want to carry on the cleaning prooeaa 
on a large scale, the beet way is to 
Iwil the goods in lime water or a solu- 
tion of any alkali, and then well wmih 
them. (15) To rat grease out of 
woollen goods, the best way to prooeed 
is to immerse them in a cx^ bath, 
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consisting of stale urine and water, 
for about 20 minutes. During this 
time the carbonate of ammonia 
evolved in the decomposition of the 
urea combines with the grease, form- 
ing a substance which is readily re- 
moved by washing. (16) Work your . 
linen in a lye of soda ; say 1 gill 
commercial caustic soda to every 
2 gal. water ; boil, • and steep in this 
1 hour ; wash and steep 2 hours in a 
solution of bleaching licjuor ; 1 gill 
bleaching liquor, at 28° Tw., to every 
gallon of water ; wash from this, and 
steep 1 hour in a weak sour, say 1 gill 
spirits of salts to 1 gal. liquor ; now 
wash repeatedly in water, when the 
stains will disappear, and the linen 
l:)ecume clean and white. 

(17) Felt Hats. — Wash in a hot solu- 
tion of soda or sesquicarbonate of am- 
monia. 

(18) Floors. — Take J lb. fullers’ 
earth and \ lb. pearl^h, and boil 
together in 1 qt. water, and, wliile 
hot, spread it on the greased surface, 
allowing it to remain 14 or 15 hours ; 
after which it may be scoured off’ with 
sand and water, (19) Procure some 
good light beusioline, scrub the stained 
portion with a hard brush dipped in 
this, then wipe with a dry flannel. 
Make a strong solution of common 
washing soda in hot water, place a 
little unslaked lime, broken into 
coarse powder, over the stains, and 
pour on sufiiciont solution of soda to 
wet the lime thoroughly. Leave this 
mixture on for a short time, then 
scrub hard with plenty of clean hot 
water, and wipe diy with clean 
flannel. 

(20) Carpet . — Upon the grease stain 
lay a little damp fullers’ earth, and, 
after siding for some time, rub it 
gently into the carpet, and then wash 

b^ using a little carbonate of am- 
monia, and the colour will be restored. 

Ink and Ironmould. — (1) Equal 
parts of cream of tartar and dtrio 
acid, powdered fine, and tniifpd to- 
gether. This forms the salts of lemon 
as sold hy druggists. Directions for 
using : Insure a hot dinner-plate, 


lay the part stained in the plate, and 
moisten with hot water ; next rub in 
the above powder with the bowl of a 
spoon until stains disappear ; then 
rinse in clean water and dry. (2) 
Place the stained part flat in a plate 
or dish, and sprinkle crystals of oxalic 
acid upon it, adding a little water *, 
the st^s will soon disappear, when 
the linen should be well wrung out in 
two or three cliauges of clean water. 
(3) Dip the part in boiling water, and 
rub it with crystals of oxalic acid ; 
then soak in a weak solution of 
chloride of lime — say 1 oz. to the 
quart of water. Under any circum- 
stances, as soon as the stain is removed, 
the linen should be thoroughly rinsed 
in several waters. (4) The ‘ Journal 
de Pharmacie d’Anvers ’ recommends 
pyrophosphate of soda for the removal 
of ink stains. Tliis salt does not 
injure vegetable fibre, and yields 
colourless compounds with the ferric 
oxide of the ink. It is best to first 
apply tallow to the ink spot, then 
wash in a solution of pyrophosphate 
until Itoth tallow and ink have dis- 
appeared. (6) Thick blotting-paper 
is soaked in a concentrated solution of 
oxalic acid and dried. Laid immedi- 
ately on a blot, it takes it out without 
leaving a trace behind. (6) Muriate 
of tin, 2 parts ; water, 4 parts. To 
be applied with a soft brush, after 
which the paper must be passed 
through cold water. (7) Hydrochloric 
acid and hot water, in the proportion 
of 8 of hot water to 1 of acid ; if not 
strong enough, add more acid ; when 
clear of stain, wash well and boil, to 
remove all traces of acid. (8) A weak 
solution of chloride of zinc. 

(9) On Furniture . — Put a few drops 
of spirits of nitre (nitric acid) in a tea- 
spoonful of water, touch the spot with 
a feather dipped in the mixture, and, 
on the ink disappearing, rub imme- 
diately with a rag wetted in cold 
water, or it will leave a white mark. 
It should then be pcdished with fur- 
niture paste. (10) Undiluted spirits 
of salts (hydrochloric acid) may be 
used in the same manner, with care, 
y 
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(11) Printers' Ink . — Put the stained i 
parts of the fabric into a quantity of 1 
benzine, then use a hne, rather stiff j 
brush, with fresh benzine. Dry and 
rub bright with warm water and curd 
soap. The benzine will not injure the 
fabric or dye. 

(12) Marhiwj Ink . — Dissolve 1 oz. 
cyanide of pot^ium in 4 oz. water ; 
this mixture is very poisonous, and 
should, therefore, be used with great 
caution. Moisten the stained part of | 
the garment with this solution by j 
dipping it into it, or by means of a I 
small brush ; and in a few hours the 
stain will be obliterated. (13) To a j 
solution of strong cyanide of pot^ium j 
add a few grains of iodine. Repeated 
applications will remove any stain , 
caused by nitrate of silver. (14) I 
Grimm proposes the following method : ' 
Chloride of copper is first applied to j 
the tissue ; it is next wash^ with I 
hyposulphite of soda solution, and | 
afterwards with water. It is said that | 
this may be employed on coloured ^ 
woven cotton tissues. For white 
cottons and linens, dilute solutions of 
permanganate of potash and hydro* 
chloric acid, followed by the hypo- 
sulphite of soda and clear water, are 
preferable. For cleaning the hands, 
iodine dissolved either with iodide of 
potassium, or in alcohol, is used, j 
followed by aqua ammonia. 

(15) Indian Ink. — To remove a blot, | 
dip a camel-hair brush in water, and j 
run over the blot, letting the water ' 
remain on a few seconds ; then make i 
as dry as you can with blotting-paper, 
then rub carefully with indiarubber. 
Repeat the operation if not all removed. 
For lines, circles, etc., dip the ink-leg 
of your instruments in water, open 
the pen rather wider than the Ihie, 
and trace over, using blotting-pai^r 
and indiarubber, as for a blot. Applic- 
able to drawing-paper, tracing-paper, 
and tracing-linen. If the sui^^tce is a 
little rough after, polish with your 
naiL 

Iodine. — Stains of iodine are re- i 
' moi^d by rectified spirit. j 

LiiMf Lyt^ Alkalies. — A^Tiite cottons 


and linens, wash with cold water. 
Coloured goods and silks, a weak solu- 
tion of citric acid applied with the tip 
of the finger to the spot previously 
moistened with water. 

Mildcto. — (1) Well mix together a 
spoonful of table salt, 2 of soft soap, 
2 of powdered starch, and the juice of 
a lemon. Lay this mixture on both 
sides of the stain with a painter’s 
brush, and then lay the article on the 
grass, day and night, until the stain 
disappears. (2) Get a piece of flannel, 
dip it into whisky, and well rub the 
p^e marked ; then iron on the wrong 
side, taking care to put a piece of 
damp cotton cloth between the iron 
and silk, and iron on the cotton cloth, 
which will prevent the silk assuming 
a shiny, glazed ap}:)earance. (3) Wash 
clean, and take every particle of soap 
off, then put the linen into a galvanised 
bath or tub full of clean cold water, 
procure a little chloride of lime, and 
tie it up in a muslin ba^ or piece of 
muslin, dissolve the lime m lukewarm 
water by squeezing the bag, then pour 
the water among the clothes. Stir 
and leave them for 24 hours, but do 
not put too much lime, or you will 
rot the clothes ; then well rinse in 
clean cold water. 

Milk and Coffee . — These stains are 
very difficult to remove, especially 
from light-coloured and finely-finished 
goods. From woollen and mixed 
fabrics, they are taken out by moisten- 
ing them with a mixture of 1 part 
glycerine, 9 water, and } part aqua 
ammonia. This mixture is applied 
to the goods by means of a brush, and 
allowed to remain for 12 hours (occas- 
ionally renewing the moistening). 
After this time, the stained pieces are 
pressed between cloth and then rubbed 
with a clean rag. Drying, and, if 
possible, a little Steaming,, are generally 
sufficient to thoroughly remove the 
stains. St^s on sine garments which 
are dyed with delicate colofliv, or 
finely finished, are more difficult to 
remove. In this case 5 parts glycerine 
are mixed with 6 parts watw, and } 
part of ammonia addoi. Before using 
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this mixture, it should be tried on 
some part of the garments where it 
cannot be noticed, in order to see if 
the mixture will change colour. If 
such is the case no ammonia should be 
added. If, on the contrary, no change 
takes place, or if, after drying, the 
original colour is restored, the above 
mixture is applied with a soft brush, 
allowing it to remain on the stains for 
6 or 8 hours, and is then rubbed with 
a clean cloth. The remaining dry 
substance is then carefully taken off 
by means of a knife. The injured 
places are now brushed over with clean 
water, pressed between cloths, and 
dried. If the stain is not then re- 
moved, a rubbing with dried bread 
will easily take it off. To restore the 
finish, a thin solution of gum arabic, 
or in many cases beer is preferred, is 
brushed on, then dried and carefully 
ironed. By careful manipulation these 
stains will be successfully removed. 

Painty Varni»h and Resin. — (1) For 
white or coloured cotton and woollen 
goods, oil of turpentine or benzine, fol- 
lowed by soapsuds. For silk, benzine, 
ether, soap ; liard rubbing is to be 
avoided. For all kiiHs of fabrics 
chloroform is best, but must be care- 
fully used. (2) Stains of paint or 
varnish, after being softened with olive- 
oil or fresh butter, may generally be 
removed by the same means as ordin- 
ary gre^ spots. (3) Saturate the 
spots with a solution of equal parts 
turpentine and spirits of ammonia ; 
wash out with strong soapsuds. 

Steariny Sperm Candles , — For all 
kinds use 96 per cent, alcohol. 

Tannin, WalntU Shdls . — White cot- 
tons and linens, JaveUe water (liquor 
Bodee chlorinatse), warm chlorine water, 
concentrated solution of tartaric acid. 
Coloured goods or silks, chlorine water, 
diluted according to the tissue and 
colour, each application to be followed 
by washing with water. 

Tor, Aaie Orease . — White cottons 
and linens, soap, oil of turpentine, and 
water, each applied in turns. Coloured 
cottons and woollens, first, smear with 
lard, rub with soap and water, and let 


it stand for a short time ; then wash 
with oil of turpentine and water, 
alternately. Silk the same, using 
benzine instead of turpentine, and 
dropping the water from a certain 
height on the under side of satin. 
Avoid rubbing. 

Stills. — Carles recommends the use 
of carbonate of ammonia as an effective 
means of cleansing the worms of stills. 
The carbonate of ammonia is mixed 
with water in the still, and, being 
slowly carried over in the gaseous 
condition with the vapour of water 
during distillation, it penetrates to 
every part of the apparatus attacking 
resins, fatty bodies, sulphuretted pro- 
ducts, etc., and after about an hour 
only a perfectly inodorous limpid water 
flows from the worm. 

Stones. — To remove grease from 
stone steps or passages, pour strong 
soda and water boiling hot over the 
spot, lay on it a little fullers' eurth 
made into a thin paste with boiling 
water, let it remain all night, and if 
the grease be not removed, repeat the 
proems. Grease may sometimes be 
taken out by rubbing the spot with 
a hard stone — not hearthstone — using 
sand and very hot water, with soap 
and soda. 

Stuffed Animals (and see Fubs). 
(1) Give the animal a good brushing 
with a stiff clothes-brush. After this 
wann a quantity of new bran in a pan, 
taking care it does not bum, to pre- 
vent which, quickly stir it. When 
warm, rub it well into the fur with 
your hand. Repeat this a few times, 
then rid the fur of the bran, and mve 
it another sharp brushing until 
from dust. (2) Sponge with white 
soap and warm water, rubbing well 
into and about the roots of the hair, 
but avoid using an excess of water to 
soak into the stuffing, or the specimen 
will, in all probability, never tho- 
roughly diy, and moths and rot will 
be the result. Dry in a current of 
air as free from dust ss p^ible ; 
brush the fur occasionally as it dries 
(a coarse comb at first will, perhaps, 
separate the hairs better). Before 
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putting it into its case, wash freely 
with benzoline, rubbing with the fur ; 
you may never dread moths, and your 
specimen will always be clean, if your 
case is properly made and closed up 
air-tight by means of paper pasted 
over every joint and crack. 

Tar-Spots, to remove.— Butter 
will remove tar-spots. Soap and 
water will afterwards take out the 
grease-stain. 

Teapot.— (1) Fill with boiling 
water and add some strong washing 
soda ; let it remain for a day or two. 
(2) Weak solution of spirits of salt 
(hydrochloric acid). 

Textile Fabrics.— Cleaning and 
scouring are, with dyers, divided into 
“English” and “French.” The 
reason of these two names does not 
appear, as one method is as much 
practis^ by each of the two nations 
as the other. That known as the 
English method consists in scouring 
and washing the article to be cleaned, 
with a strong solution of soap, or soap 
and pearlash, and afterwai^ well 
rinsing it in pure water. This is the 
only thorough method of cleaning, 
and should always be adopted when 
the fabric is much soiled and dirty. 
For cleaning carpets and hearth-rugs, 
English method is divided into 
thorough cleaning and dry cleaning. 
The diniarence between these two con- 
sists more in the manner of canying 
out the several operations than in the 
poceesee themselves. In dry clean- 
ing, when once the operation lias been 
commenced it* must be continued 
untn the fabric— cfupet or rug — ^is as 
dry as it can be got by rubb^ with 
dry cloths; and care must also be 
taken that the liquor does not soak 
through and wet the back. In 
thorough deaning, the carpet is 
satura^ with the soap liquor. French 
cleaning is done with camphine, and 
is esp^nally applicable for sUks or 
satins which are not much soiled ; as, 
if used with care and despatch, it will 
pit injure the most delicate colours. 

‘ mtA Benzine. — Scouring 

with benrine has prored to be one of 


the best methods, since the end is 
accomplished without sluinkage or in- 
jurious effect upon the colour or finish, 
so that the garments need not be taken 
apart, nor lace or velvet trimmings be 
taken oflf, while with men’s clothing 
it is not noticeable that they have been 
washed. The articles, freed from dust 
and dirt by beating them while dry, 
are thoroughly moistened with ben- 
zine in a tinned-copper or stoneware 
vessel, and well squeezed in it with 
the hands ; silk pieces, ribbons, and 
heavier portions that may require it 
being brushed well on a zinc-covered 
table supplied »vith a tube beneath for 
re-collecting the benzine. The deepest 
stains are marked and treated more 
thoroughly. The articles are similarly 
treated in a second bath of benzine, 
and then carefully dried in a centri- 
fugal machine for 10 to 1.5 minutes, 
the benzine being re-fcollected in a 
vessel beneath. On removal from it 
they are smoothed out and hung in a 
warm drying-room, with access of air. 
It will require 10 to 12 hours after 
they are dry to remove the odour 
completely. Since benzine acts prin- 
cipally upon fatty matter, stains of 
street mud, meal, -etc., may remain, 
and must be removed by gently rub- 
bing with a soft sponge dipped in cold 
water to which a little alcohol has 
been added, and then drying with a 
soft silk cloth. Sugar, champagne, 
and egg stains are a^ removed with 
cold water, and the colour is brought 
up again with a little acetic acid and 
alcohol in water, the spots being well 
rubbed out. Blood spots are treated 
similarly. In all th^ cases the 
formation of marginal stains around 
the spots must be prevented by 
' thorough use of the son sponge and 
soft silk cloth. An article that still 
retains decided stains is brushed irith 
a cold decoction of soap-bark, to which 
some alcohol has been added, it 
then rapidly passed through water, 
and then through water tHf^tly 
acidulated with acetic acid, and chied 
rapidly. Kid gloves are well rubbed 
with the liands, separately, in benaipe, 
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and each finger well rubbed on a 
stretcher with a rag, and after being 
blown out are hung up to dry. Articles 
treated with benzine need but little 
subsequent finishing, and this may be 
accomplished by applying a solution 
of gum arabic in water, and a little 
alcohol, uniformly with a rag, and 
ironing. Portions of coats tliat have 
been taken apart need simply to l)e 
stretched and moistened uniforiidy 
with alcohol, and allowed to dry 
i-apidly. Heavy cloth, velvets, etc., 
after being well 8teame<l, are treated 
on the wrong side with so little dress- 
ing (best of tragacanth) that it does 
not go through, and are then placed 
on the finishing frame or warm drum. 
White furs and angora tassels are 
passed immediately from tlie benzine 
through pulverised clialk, and allowed 
to diy, and are then l>eateu out, when 
the leather will remain elastic and the 


I almost any oil shop or diysalter’s. 
WTien it is too dirty for further use, it 
is taken back to the shop at which it 
waspurchasedandexchangedforclean ; 
I one pint of clean camphine being given 
I for each quart of that which is d^y. 

I Common Sour is prepared by stirring 
j into clean water sufficient oil of vitriol 
' to make it taste sharp. The vitriol is 
to be bought at a drysalter’s, not at a 
chemist’s. 

Dryiruj. — Dresses, and all coloured 
fabrics, should always be dried in the 
shade, and never in the sunshine ; for 
; the bc^t colours are sure to fade, if they 
I are exposed to the glare of the sun, 
and more especially will they do so 
when wet. 

Prattle for finishing Silks, etc . — Tliis 
consists of a frame, made generally of 
oak and iron, on which the silks are 
stretched before sizing ; and is so 
constructed that a pan containing 


fur look well. Benzine that has be- burning charcoal may be run back- 


come turbid by use may be purified i 
by stirring 10 drops of oil of vitriol ; 
thoroughly into alwut 2 bucketfuls of 
it, and allowing it to settle. The 
opercUion must, of course, not be con- 
ducted near the lamp or fire, on account 
of the oomhustibUity of benzine. 

Apparatus. — Bo^ required for 
cleaning with Camphine. — The scour- 
ing iKtard for French cleaning ought 
to be 6 ft. long and 3 ft. wide, and 
should be made of l-in. American pine, 
free from splits and knots, and planed 
vepr smooth and level. One side of 
this board is covered with green or 
drab baize, stretched very tight and 
smooth, and fastened to the edges by 
tinned-t^ks. Besides this boa^ will 
be required 8 silk-scouring brushes, 
of different degrees of hardness — these 
should be bought of a dyers’ brush - 
n^er ; a large sponge, some clean 
pieces of flannel, and some clean India- 
cotton cloths and sheets. 

Camphine is a variety of spirits of 
turpentine, and is obtained from the 
Pinus australis of the Southern States 
of America. It is sold in sealed tin 
boxes or cans, containing 1 qt., 2 qt., 
or 1 gal. each, and can be obtained at 


w'ards and forw'ards under the silk to 
dry it. 

French Board, for finishing Silks, 
etc . — Have a deal board, about 4 ft. 
6 in. long, 2 ft. wide, and 1 in. thick. 
Cover this board loosely with fine green 
^ or drab baize, well tacked to the ed^ 

I of the board, and then stuff it with 
I wool from both sides, until it is veiy 
I tight and smooth. When stuffed, it 
I should be slightly nused along the 
I centre of its length and slope off 
! towards each side. To use this CKiard, 

, take a width of the silk or satin which 
; has been cleaned, lay it flat and smooth 
on the baize, and then sponge it care* 
fuUy all over with a mixture of size 
and water. When this has been done, 

I pin down first one end and then the 
other, and also the two sides. The 
i silk is to be well stretched while beii^ 
pinned, and the pins are to be put in 
about 1 in. apart. Rub the face of the 
I silk once more with a damp sponge, 

I and then dry it before a oleu* fibre. 

I When dry, unpin and take it off the 
j b(»rd, and it is finished. 

Hot Stove.— k hot-stove room is the 
best plaoe in which to dry work which 
has l^n cleaned with camphine ; and 
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the hotter the room is the sooner will 
the smell of the camphine be expelled 
from the fabrics. 

Irons . — The best kind of iron to 
use for ironing dresses, ribbons, etc., is 
a box iron, on account of its cleanliness. 

Pegs are pieces of wood, firmly 
fastened into the walls of the dye- 
house, at a height of 6 ft. from the 
floor, and projecting from the wall 
about 18 in. , and are placed at intervals 
of about 2 ft. Articles which have 
been cleaned or dyed are put on these ! 
pegs to drain. When cleaning curtains, 
dresses, or other similar articles, the 
kettle or tub is always stood under one ' 
of these pegs. For domestic use, a 1 
plain deal horse, made like a towel- | 
horse, may be substituted for these ! 
p^. I 

Puncher . — This instrument is used , 
for beating or punching those articles i 
which are too heavy to be taken in the 
hands and rubbed. It consists of a ' 
rather heavy mallet-like block of hard j 
wood, fixed to a long tapering handle. 

Size for Coloured Bonnets. — Break 
up 1 lb, of the best glue, put it into a 
vessel with 4 qt. of cold water, and let 
it soak for not less than 12 hours. 
Then pour it, water and all, into a 
saucepan, and put it over the Are to 
dissolve. Keep it well stirred, and be 
careful not to let it boil. When it is 
all well melted, strain it into an 
earthenware pan, and use it while it 
is scalding hot. The bonnets as they 
are taken out of this size must be 
sponged as dry as possible, and the 
shape regulated, and then hung up to 
diy. This quantity is sufficient for 
12 bonnets. 

Soap.— The best kind of soap to use 
is Feild’s oil soap. This kind has no 
unpleasant smell, and does not congeal , 
aftOT being dissolved. Mottled soap is 
the next best kind, but it requires to j 
be used while warm to get it well into ' 
the work. The giwt drawback to its i 
Use is, that after being dissolved, if it 1 
is allowed to cool it congeals, and ' 
therefore it is not suitable for cold 
sc^riug and cleaning. Soft-soap, , 
wmch is made -from flsh-oil, is not nt 


, for general use, on account of the fishy 
smell remaining in the work, 
j Starch.— Mix a quartern of the best 
I flour with cold water, and when it is 
I well mixed pour on it two pails of 
scalding water, and put into it 2 oz. of 
I beeswax.' Now set it to swim in a 
' copper of boiling water for \ hour, and 
stir it occasionally. Take it out of the 
copi>er and strain it into a clean vessel, 
ami when cool it is ready for use. 
This is for starching articles which are 
to be friction -calendered or glazed. 
The best starch for dresses, and for all 
domestic use-s, is the Glenfield starch. 

To Handle is to pass the work from 
one hand to the other, by the selvage, 
keeping it under the liquor all the 
time. 

To Sheet-up. — To rub dry with 
sheets. 

Water. — All water used for cleaning 
or scouring, whether hotorcold, should 
be quite pure and clean. 

Aruneni Tapestry . — Dissolve a bar of 
soap in 1 g^. boiling water ; when 
cold put 1 qt. of this dissolved soap 
into 1 gal. cold water. Have ready at 
hand some pieces of soft flannel, a soft 
I brush, a piece of washleather, and some 
clean, dry sheets. First well brush 
; with a hard, long-haired clothes-brush, 
taking care to remove all the dust from 
' the corners ; for this latter purpose it 
is better to use a small pointed brush 
and a pair of bellows. If the tapestry 
is on the wall, begin to clean it at the 
top, but do not clean more than 1 sq. 
yd. at a time. Dip a piece of flannel 
into the soap liquor, squeeze it out 
gently, and well rub it into the tapestry 
to make it lather, and well brush with 
a soft brush. Then wring the flannel 
out of the soap liquor, and dry the 
square with the soapy flannel and the 
washleather, and afterwards dry with 
the sheets. The tapestry is to be dried 
with the soap in it, for on no account 
must it be rinsed. Dissolve 4 oz. tar- 
taric acid in a pint of boiling walw, 
and put it into a pan containing 2^. 
cold water. Dip a clean sponge mto 
this acid water, squeeze it, aim then 
well rub it into the spot you have just 
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cleaned and dried. When this has 
been done, it must be again well dried 
with the sheets before being left. And 
80 proceed, 1 sq. yd. at a time, until 
the whole is cleaned. The soap liquor 
must be thrown away, and a fresh lot 
mixed as often as it becomes dirty. 
When the tapestry has all been cleaned, 
and it is quite dry, take a lump of 
pipeclay and well rub it into it, and 
then brush it with a clean clotlies-hrush. 
This last process takes out the soap 
and spirits, and also brightens the 
colours. Keep a good fire in the room 
while you are cleaning the ttq)estry. 

Carpets . — All carpets and hearth- 
rugs, whether intended for dry or 
thorough cleaning, must first l>e well 
beaten, and swept or brushed with a 
hard broom. A ctirpet, to l)e properly 
beaten, sliould be hung on a stout line, 
the wrong side outwards, and well 
beaten by two or more persons, accord- 
ing to ite size, some standing on one 
side and some on the other. The 
sticks used slu)uld be pliable, and well 
covered at the ends with cloth in the 
form of a knot in order to prevent 
the carpet being torn or the seams 
split by the sharp ends of the sticks. 
After being thoroughly beaten on the 
wrong side, the carpet should be 
tum^ and treated in the same 
manner on the right side. 

Dry Cleaning. — Have ready a num- 
ber of dry coarse cotton or linen cloths, 
some coarse flannels, and one or more 
large pieces of coarse spoi^e ; two or 
more hard scrubbing or scouring 
brushes, some large tulw or pans, and 
pile, and also a plentiful supply of 
both hot and cold water. 

First take out all grease spots ; this 
may be effected in several ways. Well 
rub the spot with a piece of hard soap, 
and wash out with a brush and cold 
water, and well dry each spot before 
leaving it. 

Or use, instead of the soap, a mix- 
ture of fullers’ earth, gall, and water, 
well rinsing and ^ing each spot as 
before. When this has been done, the 
carpet may be cleaned by one of the 
three following methods 


(1) To Dry Clean with Soap Liquor, 
— Cut up a i^r of soap and dissolve it 
over a fire in 2 gal. water. Put 2 qt. 
of this dissolved soap into a pail of 
warm water. Dip a scrubbing brush 
into this soap liquor, and scour with 
it about 1 sq. yd. of the carpet ; be 
careful not to let the liquor soak 
through to the back. When this 
piece is thoroughly cleaned, rub the 
soap well out of it by means of a coarse 
flannel or sponge, sucking up all the 
wet and dirt made by the brush ; rinse 
the flannel or sponge frequently in 
warm water. Now take a clean sponge 
and dip it into a pail of common sour, 
squeeze it out, and then rub the sour 
well into the part just cleaned and 
rinsed. Rub as dry as possible with 
clean coarse cotton or linen cloths 
before proceeding with the cleaning. 
The w'hole carpet is to be cleaned, 
spirited, and dried in the same 
manner, a square yard at a time. 

(2) To Clean with Gall. — Put a beg 
of very fresh bullocks’ gall into a pail 
containing 2 gal. cold water, with 4 oz. 
pearlash dissolved in it, and well mix 
it either wth a stick or your hands. 
Have ready, besides tliis, 2 pails cold 
water, a large sponge, a couple of 
flannels, and some dry coarse cloths. 
Dip the brush into the gall and water, 
and scrub the carpet, a square yard at 
a time, as quickly and as carefully as 
possible. Rinse, and suck up the gall 
and dirt with a large flannel or sponge, 
which is to be frequently rinsed in the 
pails of cold water. Well dry with 
cloths before banning a second 
square. 

By adopting this simple process, any 
carpet, whatever its size, may easily be 
cleaned on the floor ; the process is 
especially useful when the carpet is not 
very dirty, or when it contains delicate 
colours, as the gall cannot p<^bly 
injure them. The only objection to 
tto method is that when cleaned with 
gall there is often a disa^eeable smell 
left in the carpet *, but if the gaU be 
obtained from a fresh killed bullock, 
and the carpet, after cleaning, be hung 
for a few hours in a current of fresh 
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ftir, the whole of this smell will go 
off. 

(8) To Clean with Ammonia. — Dis* 
Bolye in a small pan 4 oz. pearlash in 
hot water, and mix with it 1 gal. am- 
monia, which must be obtained from a 
drysalter, not from a chemist. Dip 
a sponge or coarse flannel into the 
ammonia, take it out rather wet, and 
well rub it into the carpet, then dip 
the scouring brush into the liquor and 
well scour the part already sponged jw 
quickly as possible. The dirt and am- 
monia must then be sucked up in the 
sponge or flannel, and the part well 
dried with flannels and cloths before 
proceeding with the next. Each 
square yard will take about 20 minutes 
to clean and diy thoroughly. 

This is another veiy simple method, 
the only objection to it being that the 
carpet will smell of the ammonia for 
some time if it is kept in the room in 
which it lias been cleaned ; it should 
therefore be hung for 3 or 4 days in 
the open air or under an open shed, 
taking care, however, that it does not 
get wet. 

In diy cleaning, special care must 
be taken not to allow the liquor to 
soak to the back of the carpet or rug ; 
and also that, before commencing, the 
floor or board on which the operation 
is conducted, is perfectly dry. • A 
good Are should also be kept in the 
room during the wliole time, as much 
of the success of the operation depends 
on rapd drying. 

Thorough cleaning, (a) Lay the 
carpet on a stone floor, having a fall of 
about 6 in., so that the soap and water 
may drain off as used, and well scour 
with a long-handled scouring brush, 
using the dissolved soap liquor in the 
manner described in the first process 
for dry cleaning. When well scoured ; 
all over,' scour out the soap and dirt 
with plenty of cold water, fold and 
lift on to pegs to drain. While the 
carpet is draining', sweep and well rinse 
the flags ; and then lay down the 
cupet, and well rinse and scour it a 
aeo)^ thne with plenty of cold water. 
ftefold'And hang on the pegs to drain, 


and again well rinse and sweep ihe 
flags. This must be repeated until all 
the soap and dirt liave tieen got out of 
the carpet ; it must then be hung on 
the pegs, and the floor once more swept 
i and rinsed. Have a tub or other vessel 
containing 12 pails cold water, and 
stir into it t pint oil of vitriol ; spread 
the carpet evenly on the floor, and, 
with a pail, pour this sour carefully 
all over the carpet, and well work it 
in with a carpet broom. Tliis, which 
is a very important process in carpet 
cleaning, must be performed with care 
and attention to the colours, especially 
when there are greens and blues. 
When done, fold up the carpet very 
smoothly and put it on the pegs Ut 
drain, and afterwarrls dry as quickly as 
possible, either in a hot room or, on a 
dry day, in the open air. 

(6) Have a board 3 ft. wide and 
12 ft. long, so that two persons can 
work at it at the same* time. Place 
this board on trestles, or horses, 3 ft, 
high, and on the ground underneath 
it place other boards, on which to drop 
the carpet as the scouring progresses. 
Place the carpet smoothly ofl the 
scouring board, face upwards, and well 
scour with hand-scouring brushes, 
using the soap liquor as before. When 
this length has been scoured, pull the 
carpet towards you, and let it drop 
smoothly on to the boards at your 
feet, and then scour the second width 
in the same manner ; and so proceed 
until the whole carpet has been scoured. 
Then fold it up and put it on the pegs 
to drain, and clean away all the soap 
and dirt from the boards and floor. 
Place the carpet on the scouring board 
as at first, and well scour out the soap 
and dirt with plenty of cold water ; 
fold up the carpet and put it on the 
pegs to drain, and again rinse the boards 
and floor; and so continue imtfl all 
the dirt and soap have been got out 
of the carpet. Then well clean the 
scouring board, the boards yj^ 
fMt, and all places about them. Put 
the carpet once more on th^ scouriiig 
board and finish with the sour as 
directed for the first method, well 
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aoouring it in bwadth by breadth. 
Drain and ^ as before. Carpets 
cleaned in this manner will look and 
wear as well as when they were new. 

(c) First take out all the grease 
spots with a mixture of fullers’ earth 
and gall. Dissolve 1 lb. pearlash in 
boiling water, put it into a tub with 
6 pails of cold water, and then well 
mix into it 2 large gall bags, which 
should lie very fresh ; this will lie 
sufficient to clean a carpet containing 
about 30 sq. yd. Spread the carpet 
either on the flags or on the scouring 
board, and use this preparation in 
exactly the same manner as you would 
the dissolved soap liquor ; scouring, 
rinsing, spiriting, and diying the carpet 
just the same. 

Never attempt to clean the back of 
any carpet, as the backs are sure to 
get clean with cleaning the face. 

Cloth . — Cloth trimmings often be- 
come soiled, .and unless cleaned, the 
appearance is impaired. Benzine and 
naphtha are used with success for this 
'purpose upon grease spots, but when 
there is no grease, the materials fail, 
and are likely to produce bad results, 
owing to the oil tliat is contained in 
them. To remove the oil place a 
quantity of benzine in a bottle and 
drop into it a little oxalic acid ; this 
will carry with it to the bottom of the 
glass all the oil remaining in the ben- 
zine, leaving the greater part perfectly 
pure. After standing for an hour or 
two, carefully pour oflf the clear fluid 
on the top into another bottle, and it 
will be rewly for use. 

OurtoiTM, Bed Furniture^ etc . — 
Chintz. — Printed or chintz curtains 
do not require to be unpicked or un- 
lined for cleaning and glazing ; but if 
they are to be friction-calendered, they 
must be unlined and taken ap^ in 
breaths. Lined furnitures, as sofa, 
chair, or ottoman covers, and hangings 
which have not been unpicked, must 
have a strong and good steuich, which 
will require to be well work^ into 
them. Unlined furnitures andlinings, 
which are to be friction-calendered, 
will only require to be carefully passed 


through a thin starch ; if, however, 
they are to be glazed, they i^l require 
the strong starch the sameasthelmed 
furniture. If dried before being 
starched, all kinds of furniture will 
take one-fourth less starch, and will 
also be much stiiTer than if starched 
while wet. Furniture which is to 
lie friction-calendered must, after 
starching, be wrung across the width, 
and the ends and edges well shaken 
out and pulled straight ; and they 
should afterwards be hung up very 
straight by the ends. 

To clean the furniture : Dissolve a 
liar of soap in 4 gal. boiling water. 
Put 1 J gal. of this soap liquor into a 
vessel containing 4 pails of cold water. 
This is called the first liquor. Into 
another vessel put the same propor- 
tions of cold water and dissolved soap, 
for the second liquor ; and put the 
remaining gallon of soap liquor into a 
third vessel containing 4 p^s of cold 
water. This is the thin soap liquor. 
Put your furniture into the first soap 
liquor, and well rub and punch it ; 
wring it out and put it into the seco^ 
liquor, and well rub, punch, and turn 
it in this ; then wring it out agun 
and pass it into the third or thin 
liquor to finish, and give it a clean 
water directly after. Now well rinse 
it through 3 lots of moderately warm 
water to take out all the soap ; and 
afterwards starch by well workmg the 
starch aU through it. When this has 
been done, well shake it and fold it 
neatly ; when dry, send it to the 
calico glazers to be finished. 

When the furniture is to be friction- 
calendered, first well punch the print 
in a tub of clean water, and while the 
print is draining, well punch the lining 
in the same water, and rej^t this with 
a second tub of water. Ihe furniture 
is then to be cleaned, rinsed, and 
starched, as above direct^ ; excepting 
that the print is to be passed first 
through each soap liquor and rinsing 
water, and through the starch and the 
lining is to follow in the same order. 

Damasks.— Dissolve 6 lb. soap in 
8 gal. boUing water ; and in another 



380 


Cleansino : Textile Fabrics. 


Teasel dissolve 3 lb. best pearlasli in 
2 gal. boiling water. First clean the 
curtains, one at a time, in two lots of 
clean water, well working them in each 
water ; then fold them up smoothly, 
and put each curtain on a peg by itself 
to drain. Put 6 pails warm water into 
a tub, and into this put 2 qt. of the 
pearlash liquor and 2 gal. of the soap 
liquor. Put one of the curtains into I 
this liquor, and well work it with the ! 
puncher for 10 minutes, then fold it ! 
up and put it on a peg to drain, and 
treat the other curtain exactly in the j 
same manner. Now throw this liquor i 
away, and make up a second lot with j 
the same proportions as the first. 
Pass the curtains through this in the ' 
same manner as before, letting the one ; 
which was second be first this time. 
Put this liquor into another vessel and 
mak e up a third lot, and well work the 
curtains in this as before. Empty this 
liquor into the vessel containing the 
last, and mix another lot. Punch the 
curtains in this as before, one at a time, 
for 10 minutes, fold up and put on the 
pegs to drain, and they are ready for 
spiriting. Rhise your tub and put into 
it 12 pails of cold water, and into this . 
stir ^ pint of oil of vitriol. Open your 
first curtain and well handle it in this | 
spirit water for 10 minutes, then fold ' 
and hang up to drain. Stir another | 
J piint of oil of vitriol into this same 
water, and treat the second curtain in 
the same manner as the first. Now 
throw this spirit water away, well rinse 
the tub, and fill it with cold water. 
Rinse the first curtain in this, then 
throw away the water, refill the tub, 
and rinse the second curtain. Fold 
them up smoothly, drain them, and 
they are ready for drying. To dry 
these curtains properly they must be 
hung up in a warm room by the ends, 
the middle hanging down. This is of 
great importance and must be attended 
to, for if they are not dried straight, 
tlmy cannot be re-made straight, and 
con^uently wUl not hang again like 
newi Afto* drying they are to be 
well abaken and picked out, and then 
‘ iant to the inressars to be finished. 


The proportions and quantities here 
given are for a pair of curtains, each 
containing 20 sq. yd. 

WoTHfed-and-Cotton Darnasks are to 
be cleaned exactly in the manner 
described above, excepting that after 
being spirited and rinsed, and before 
being pressed, they must have a water 
starch to make them look strong and 
well when finished. 

Silk DamankH. — Dissolve 2 lb. Feild’s 
soft-soap in 2 gal. iMiiliiig water, and 
while it is getting cold get ready your 
silk-scouring brushes and scouring 
board. Have 3 vessels, each containing 
6 pails of cold water for rinsing, and a 
fourth, containing the same quantity 
of water, into which sufficient oil of 
vitriol hM been stirred to make it taste 
sour ; also a kettle, containing 4 pails 
of water for a soap liquor. Put 1 qt. 
of the soft-soap liquor into a pail of 
cold water, dip one width of the 
damask into this, then put it on the 
scouring board, the wrong side up, 
pour some of the dissolved soap on it, 
and well brush with the silk -scouring 
brush. This must not occupy more 
than 5 minutes. Turn it and clean 
the right side quickly with the brush 
and more of the soft-soap. Now take 
it oft* the board and pass it through the 
first soap liquor, then through the thin 
liquor, the rinsing waters, arid the 
spirit water ; well handling it in the 
spirits for 2 minutes. Wring it, fold 
it up, and dry ; and so proceed for 
each width, the quantities here given 
i being sufficient to clean about 10 sq. 

1 yd. After drying, they must be 
I damped, brushed, and framed, and 
‘ sent to the pressers to be finished. 

Silk Damasks may also be cleaned 
! with camphine, in the following man* 
I ner : Well shake and brush the cur* 
i tains, and take the widths apart. 

, Have ready the camphme board, 
i brushes, and sheets. Put 1 gal/oam* 
! phine into an earthenware pan tfiat 
j will hold 4 gal. Put in a width of the 
' damask, and handle it in the oam^ine 
I until it is well soaked, which will be 
I in about 2 minutes ; then fold it up 
1 and lay it on a peg over the pan So 
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as to catch the liquor which drains 
from it. Now put it on the scourii^ 
board, wrong side up, and brush it 
well ; then turn up the right side, and 
do the same with it. Pass it again 
through the camphine, fold it up, 
squeeze out of it as much of the cam- . 
pliine as possible, and lay it on the peg 
over the pan. Now turn your board 
the wood side upwards, and put your 
sheets on it. Then slieet-up the width 
which you have just clejiiied, using one 
sheet iter the other until it is quite 
dry ; then brusli it well on both sides, 
and hang it up to air and take oft‘ the 
smell of the cjimphine. Each width 
of the curbiin or furniture is to be 
treated in exactly the same manner 
as above. Wlien dry they are ready 
for dressing. 

Mix 1 teacupful of parchment size 
with 4 qt. ct)ld water. Frame the 
damask, and carefully wet all over 
with this by means of a clean sponge, 
and dry immediately with the charcoal 
fire. Afterwards send them to the 
pressers to be fini8he<l. Some dyers 
and cleaners prefer damping, brushing, 
and calendering as a hnish for this 
work ; while others frame or roll it 
only. But this will all depend on the 
quality of the work and the dressing. 

Rapidity of operation is of great im- 
portance in this method, for if the 
operator be a dawdler the work is 
sure to suffer. Each width, from the 
time it is put into the camphine until 
it is hung up to air, should not on any 
account take more than l.^» minutes. 

SUh-and' Worsted, or French Da- 
masks . — ^To clean a curtain, or other 
furniture containing about 10 sq. yd. 
Dissolve 3 lb. soap in 8 gal. boiling 
water ; have ready 3 tubs, each con- 
taining 6 pails cold water, and into 
the first and second put 1 pail of the 
dissolved soap, and jf pail into the 
third. Put into a l^e kettle, or 
other vessel, 6 pails cold water, and 
well stir into it f teacup of oil of 
vitriol. 

Put the curtain into the first soap 
liquor, and well work it for 1 minute, 
then take it up by the selvage and 


wring it over the tub ; put it bock 
into the same liquor, and again weL 
work it for a minute, and then well 
wring it on a peg over the tub. Now 
treat it in the same manner in the 
second liquor, then put it into the 
third or thin soap liquor, and when it 
has been well worked in this, handle 
[ it directly out of the soap into the 
spiriting, wring it out on a peg, put it 
back into the spirits, and again well 
handle it for about a minute, and 
, then ])ut it to drain. Tlirow away 
I the first soap liquor, rinse the tub, 
and put into it 10 pails of cold water 
1 and ^ teacup of oil of vitriol. Well 
; handle the curtain in this, wring it 
' out, return it twice to the same liquor 
j and then hang it on to the pegs to 
I drain. Empty your tub and make up 
a second spirit water, with J teacup of 
oil of vitriol in 12 pails of water, well 
work the curtain in this, and after- 
wards put it to drain. After it has 
drained well, dry it with clean sheets, 
and then hang it in a warm room 
to finish drying. When dry, damp, 
brush, and send to the pressers to be 
finished. The sheeting-up should be 
carefully performed, and must on no 
account be omitW, as the whole 
safety of the colours depends on this 
operation. Each curtain is to be 
cleaned in the same manner, and will 
take about 6 sheets to properly dry 
it ; but with each fresh curiain the 
second soap liquor is to be used as 
the first, and a fresh lot mixed for the 
second liquor. 

Moreem are to be cleaned, rinsed, 
and spirited, exactly as first described 
for damasks. When sent to the pres- 
sers, moreens may be finished in one 
of the four following ways, plain, 
j watered, embossed, or with satin and 
1 watered stripes, the charge per yard 
bding about the same for each metnod. 

Taharet or T’afeftarea.— This may 
be cleaned and finished in the same 
manner as described for silk damasks, 
excepting that when it is sent to the 
pressers it is to be watered instead of 
hot-pressed. 

To clean with camphine : Have your 
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board, brushes, and diying cloths all 
ready, and put ^ gal. camphine into 
each of 2 earthenware pans that will 
hold about 2 gal. each. Well shake 
and brush the curtains, take out the 
linings, and take them apart. Put 
one width into one of the pans of 
camphine ; when it is quite soaked, 
take it out and lay it on your board, 
wrong side up, and well brush it with 
the camphine ; turn it and treat the 
right side in tlie same manner. Now 
pass it again through the first liquor, 
and then through the second, letting j 
it drain on a peg over the latter for a ' 
minute. When it has drained suf- 
ficiently, sheet it up, dry with the 
cotton or linen cloths, then brush it 
with a dry brush, and hang it up to 
air and take off the smell of the 
camphine. Each width is to be cleaned 
in the same manner, using fresh cam- 
phine as often as necessaiy. When 
all have been dried, put them for a 
few minutes between some damp 
sheets, then take them out, brush, and 
rub them, and send to the pressers to 
be water^. 

Satin . — Have 2 clean stoneware pans 
that will hold about 2 gal. each, and 
into each pan put 2 qt. of camphine. 
Shake and well brush the curtains and 
take them apart. Put one width of 
the satin into one of the pans of cam- 
phine, let it well soak through, and 
then drain it on a peg over the pan for 
about a minute. Now put it on the 
board, the wrong side up, and well 
Inush it with a soft brush, occasionally 
wetting the brush in the camphine. 
When the wrong side has been cleaned 
aU over, turn the right side up, and 
clean it with the bt^h in the same 
manner ; andafterwardspassit through 
the first liquor, and then through the 
second, and well dnun it. Now turn 
your bWd the plain side up, lay the 
width on it, and weU dry with the 
cloths. After it is dry, b^h it, first 
on the wrong side and then on the 
right side, with a dry brush, and then 
hm it up to air and take off the smell 
tti .the c^phine. Each width is to be 
l^leanediu the same manner, using clean 


camphine as often as required. Satins 
are generally finished in the frame in 
the manner described for silk damasks, 
and afterwards sent to the calender. 
Another very simple way is to slightly 
damp them jtetween clean sheets, then 

I brush them, and send to the pressers 
to be finish^. 

Satin and flotoered vdvet may be 
cleaned dry by mixing a quantity of 
fine dry breadcrumbs with a little 
powdered blue, and rubbing this on 
with a piece of soft material or flannel. 

I Sliake, and clean off with a clean, soft 
cloth or brush. White goods may be 
treated in this way. 

Satins may also be cleaned, dried, 
damped, brushed, framed, and finished, 
exactly as described for silk damasks. 

Tammy Liniruj. — (1) Dissolve 1 bar 
of soap in 4 gal. boding water ; have 
3 vessels, each containing 2 gal. cold 
water. Into the first at these put 2 
gal., into the second gal., and into 
the third 1 gal. of the dissolved soap. 
Tack the widths of lining together, 
end to end, and then put it into the 
first soap liquor, work it well in 
this, then put it into the second 
liquor, and again well work it. Now 
put it into the thinl liquor, handle 
it well in this, and afterwards put it on 
a clean peg to drain. Put 8 gal. cold 
water into a clean vessel, and stir into 
it one tablespoonful of oil of vitriol ; 
handle the lining in this spirit water 
for 5 minutes, take it out, and rinse it 
in one lot of cold water for about a 
minute. Now dry it, and when dry 
have it re-glazed on the wrong side. 
(2) Mix together the crumb of a stale 
loai and a quart of silver sand, and 
damp the mixture with camphine. Put 
a dry width of the tammy on the 
scouring board, and well work this 
mixture into it, on both sides. Then 
shake it and brush it, and it is cleaned. 
Again damp the mixture of bread and 
sand with a little fteeh camphine, nd 
clean the next width m the «me 
manner. And so proceed for any 
number of widths. (3) Tammv lining 
may also be cleaned oampoine, in, 
the manner directed for tabaret ; bnta 
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flannel should be used to rub out the 
dirt instead of a brush. 

When cleaned by either of these last 
two methods, the tammy will not often 
require re-glazing, unless it was very 
dirty before cleaning. But whenever 
it is necessary to re-glaze it, it should 
be done on the wrong side. 

Bullion Friuge and Worsted Fringe 
should be cleaned in the soap liquors, 
spirited, rinsed, and dried, exactly as 
directed for tammy lining. But if the 
fringe contains any spickets, tliat is, 
pieces of wood covered with silk, these 
must be taken off and cleaned with 
bread-crumbs and camphine, or, if 
necessary, sent to the fringe makers to 
be re-covered. 

Bullion Lace and Gimp are to be 
cleaned in camphine and dried in cloths, 
piece by piece, in the manner directed 
for tablets. 

Bilk curtains^ when soiled, may be 
made to look as good as new by wash- 
ing them in a liquid composed of ^ pint 
gin, 4 oz. soft-soap, 2 oz. strained ! 
honey, well mixed ; spread the silk out 
on a table and apply the mixture with 
a sponge, rubbing thoroughly ; then 
wash in soft water, into which there 
shonld be put 2 tablespoonfuls of ox- 
gall to 3 gal. of water, rinse the silk, 
but do not wr ing it ; hang it out smooth 
to dry, and iron when damp. 

Dresses, — Silk. — Have two earthen- 
ware vessels that will hold about 2 gal. 
each, and put ^ gal. of camphine into 
each of them. Take the sleeves off the 
dress, and the body off the skirt. 
Glean the body first, next the sleeves, 
and the skirt last. Put the body to 
soak in the ^t liquor, and when it is 
well wetted, lay it on the board, and 
well brush it with the silk scouiing 
bnishes, first on the inside and after- 
wards on the outside. Wlien this has 
been done, put it back into the first 
liquor, and then into the second, and 
let it drain on a peg over the latter for 
about a minute. Have a clean sheet 
spread out on the plain side of the 
boaM, take the body off the p^, and 
lay it smoothly on Uus, and well rub 
it, with clean India-cotton cloths, until 


quite dry. The sleeve and the skirt 
are to be cleaned and dried in exactly 
the same manner. Hang in a hot room 
to take off the smell of the camphine. 

This is a veiy quick and easy way to 
clean a silk dress. But if it should be 
very dirty it will be found to be much 
better to take it apart into widths, and 
toclean each width separately by either 
of the two following methods : (1) 
Dissolve 2 lb. of soap in 2 gal. of boil- 
ing water, and use when cold. Have 
4 pans, or other vessels, with 4 pails of 
cold water in each. Into one of these 
put a small quantity of the dissolved 
soap for a thin soap liquor, and in 
another dissolve J lb. of tartaric acid 
for spiriting. The other two lots of 
w'ater are for rinsing. Now begin and 
clean the dress as quickly as possible, 
for each width should not tfiie more 
than 5 minutes from first to last, or it 
will probably be spoiled. Spread the 
width, wrong side upwards, on a clean 
scouring board which is rather longer 
and wider than a width of the drew. 
Pour over it sufficient of the dissolved 
soap to wet it thoroughly, and well 
brush it, lengthwise, with a soft brush ; 
then turn it and treat the right side in 
the same way. When this has been 
done, pass it first through the thin soap 
liquor, then through the two rinsing 
waters, and afterwards well handle it 
in the spirit water, and then put it on 
a peg to drain. Now spread a clean, 
dry sheet on a dry board or table, lay 
on it the width wliich you have just 
cleaned, and well dry it with clean 
cloths, and afterwards brush it with a 
dry brush. When all the widths have 
been cleaned and dried they should be 
finished either in a silk-finishing frame 
or on a French board. Silks or satins 
should never be brushed aoroee the 
widths, as doing so causes them to fray 
out, and spoils them for re-making. 

(2) Have 2 clean earthenware pans, 
wluch will hold about 2 gal. each, and 
put } gal. of camphine into each. 
Take one breadth of the dress and dip 
it into the first lot of camphine, then 
spread it on the board, dip the brush 
into tlie camphine, and brush the 
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width as above directed. When this i 
has been done, put it again into the ! 
first liquor, then into the second, and | 
let it drain for a minute over the 
latter. Be sure to squeeze out as much 
of tlie camphine as possible before 
passing the width from one liquor to 
the other. Spread a clean sheet on 
the board, lay the breadth of silk on 
it, and dry thorouglily. And so pro- 
ceed for any number of widths. Hang 
in a hot room to take ofi' the smell of 
the camphine. Finish either in the 
frame or on the French board. 

Satins may be cletiued by either of 
the methods given for cleaning silks, 
aUo see Curtains. 

Irish Poulins and Tabinets are to be 
cleaned with camphine, in the manner 
directed for Tabaret curtains. 

Lama. — Boil 1 lb. of the best rice 
in 1 gal. water for 3 hours, and when 
done pour ofiT into a basin a sufficient 
quantity to starch the dress. When 
the remainder is partially cold, well 
wash the dress with it, without using 
any soap, and rinse in cold water. 
Wring it well, and starch it with the 
rice water put by for the purpose, and ! 
diy quickly before the fire. When 
sufficiently diy, it is ironed with a cool 
iron, as it is very liable to scorch ; use 
a wet cloth to damp the parts which 
may have become too dry for ironing. 
These dresses must on no account 
allowed to lie damp, even for an hour, 
or th^ will be spoiled, as the colours 
are sure to run. 

Alpams^ Printed Muslins^ or Piqv€s 
may also be cleaned by this method, 
for if the operation be performed with 
care and dispatch, it will be found 
not to injure the most delicate colours. 

Piques and Coloured Muslins. — 
French method : Make a strong lather 
with best white soap dissolved in soft 
water, and use while rather warm, but 
not hot. Wash the dress in this, but 
do not soak it previously. As soon as 
the lather appears soiled, squeeze out 
tiie dress, throw away the lather, and 
wadi the dress again in a second lot, 
a^ ,so continue until the dress is 
thor^gbly clean. Then well rinse it 


in cold water, and afterwards in cold 
water slightly blued. Squeeze all the 
water out of the dress, but do not 
wring it, and hang in a shady place to 
dry ; or, if the weather be wet, dry it 
before the fire. When dry, they are 
to be starched. It is in this operation 
that the failures in getting up muslins 
and piques more often occur than in 
tlie washing. Use a lai^ basin and 
[ have plenty of stan;h, and dissolve in 
the starch, acconling to the quantity 
of it, 3 or 4 in. of composite or wax 
candle. Squeeze the starch well out 
of the dress, and while it is still wet 
put it l)etweeK some old sheets or 
tablecloths, and pass it between the 
1 rollers of a wringing machine or under 
a mangle ; by this means all lumps of 
starch will be removed. Finish by 
ironing. Piquds should be ironed 
on the wrong side, as lightly as pos- 
sible. 

Flannel. — (1) To prevent shrinking 
in waslung, s^ the fiannel for a night 
in cold water when dirty, and the next 
morning wash with cuiri soap in very 
lukewarm water. Don’t wring, but 
press the water out and hang to dry. 
(2) Cleaning white flannel. Use pipe- 
clay, which should be mixed to proper 
consistency in a pipkin ; stand on the 
fire till warm, stir with wax candle for 
5 minutes, add a modicum of soap and 
a dash of Prussian blue, and stand by 
to cool, and always use cold, laid on 
with a sponge, and diy in shady breeze. 
For grease spf)t8, lay over them pure 
clay, size the thickness of a crown piece, 
then place in the sun, and the clay 
will a^orb all the grease without faiL 
When trousers are dry, rub them to 
loosen the clay, which brush off, and 
; you will have cleaner looking trousers 
I than ly washing, and they will fit 
I to wear two or three times without 
j pipeclaying. The same for fiannel 
I jackets. 

ATeorfA-rwsrs.— Hearth-rugs should 
: never be cleaned on the floca*, b«t' on 
; a huge scouring board, and should only 
be operated upon | of their length at a 
I time. After being cleaned, they re- 
• quire to be dried very quickly j as 
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otherwise, on account of the thickness i 
of the pile, they are apt to sadden. ! 

Hearth-rugs may be cleaned by 1 
either the first or second methods i 
given for dry-cleaning car|)et8 ; with | 
the following exception, that when the 
first method is adopted, only 1 Ib, of 
soap dissolved in 1 gal, of hot water : 
will be required. After the rug is 
finished, dip a clean sponge into a pail 
containing a little common sour, 
and well rub it into the face of tlie 
rug. 

Lac (\ — Cover an ordinary wine bot- 
tle with fine flannel, stitching it firmly 
round the bottle. Tack one end of 
the lace to the flannel, then roll it 
very smoothly round the Isittle, and 
tack down the other end, then cover 
with a piece of very fine flannel or 
muslin. Now rub it gently with a 
strong soap liquor, and, if the lace is 
verj' much discoloured or dirty, fill the 
bottle with hot water, and pliu;e it in 
a kettle or saucepan of suds and boil 
it for a few minutes, then place the 
Iwttle under a tap of running water 
to rinse out the soap. Make some 
strong starch, and melt in it a piece of 
white wax and a little loaf-sugar. 
Plunge the bottle 2 or 3 times into 
this and squeeze out the superfluous 
starch with the hands ; then dip the 
bottle in cold water, remove the outer 
covering from the lace, fill the bottle 
with hot water, and stand it in the 
sun to dry the lace. When nearly dry 
take it veiy carefully ott’ the Ijottle, 
and pick it out with the fingers. 
Then lay it in a cool place to diy 
thoroughly. 

Sha,wlif and Scartfes, — China Crape, 
Brocaded or Printed Silk. — They may 
be cleaned by either of the methods, 
and in the same manner, as directed 
for silk dresses. 

Woollen, — Scotch method : Scrape 
or cut up 1 lb. of soap, andlx)il it in a 
smll quantity of water. When suffi- ' 
ciently cool, beat it to a jelly with 
the hand, at the same time mixing 
with it 3 tablespoonfuls of spirits of j 
turpentine, and 1 of spirits of harts- 
horn. Wash the sliawl thoroughly in 


this, then well rinse in cold water, 
and, when all the soap is out, in salt 
and water. This last need only be 
done when the shawl contains delicate 
colours. Then fold the shawl between 
two sheets, being careful not to let 
two folds of the shawl come together. 
Mangle, and afterwards iron with a 
very cool iron. 

tSherjishin Itw/s and Mats . — Dissolve 
1 Uir soap in 2 gal. boiling water. 
Put 2 qt. of this into a tub or pan 
containing about 2 gal. warm water. 
First rub out the dirt and grease spots 
with the strong soap liquor, or, if 
necessary, with fullers’ earth. Then 
put the rug or mat into the tub con- 
taining the weak soap li<|uor, and well 
wash and punch it. Throw away this 
first Ikjuor, and mix another lot with 
the same projKjrtions of warm water 
and dissolved soap, and again well 
i\ash the rug ; and so continue until 
it is perfectly clean. Then’ rinse well 
in cold water to take out all the soap, 
and afterwards in cold water in which 
a small quantity of blue has been dis- 
solved. This blue water will only lie 
required for wliite skins. After this 
has l)een done, the mat or rug should 
be wrung out, shaken, and hung to 
dry with the skin side towards the 
auii, but not when the heat is scorch- 
ing, or the skin will become liard and 
brittle. It should, while drying, be 
frequently shaken and hung up first 
by one end and then by the other. 

Silk Handkcrckiefis, liibbons, Man- 
ties, and Fancy Waistcoats . — Have 2 
large earthenware pans, and put 2 qt. 
of campliiue into each pan. Dip the 
article, whatever it may be, into Uie 
first liquor of camphiiie, well handle it 
in this, and repeat the operation in 
the second liquor. Then drain ; have 
a dry sheet on your board, lay the 
article on it, and dry well with fine 
cloths. Finish by ironing with a box 
iron. 

TaMc Cotw«. — Dissolve 1 bar of 
soap in 4 gal. boiling water, and mix 
with it 1 lb. pearlash. Have 3 earthen- 
ware pans or tulis that will hold about 
8 gal. each : into the first of these put 
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3 gal. 0 ^ the dissolved soap and 1 pail sure, turn on the water gently until 
cold water ; into the second, 2 gal. soap the flow through the stem is suffi- 
and 1 pail water ; and into the third, ciently strong, and let it run until the 

2 pails water and 1 gal. dissolved soap, pipe is clean. 

Well work the cover in each of these Varnish (and see Paint). — Mix a 

3 soap liquors, beginning with the lye of potash, or soda, with a little 
strongest, and wring it between each, powdered chalk. 

Stir 1 tablespoonful of oil of vitriol Vellum. — Bensdne applied with a 

into a tub containing 6 pails, cold sponge. It will remove ^most every 
water. Handle the cover in this spirit stain, and does not destroy the texture 
water for 5 minutes, then take it out in the least. 

and rinse it in one lot of cold water ; j Violin. — (1) Use soap and water, 

this is the proper method for cotton- i but avoid its running through the 
and-worsted or printed cloth covers. ! holes. Clean the interior with dry rice. 
Table covers mc^e with a mixture of I Do not use spirit. (2) Moisten the 
silk and worsted, instead of being '"solid parts with salad oil, then mix 
spirited after cleaning, should be well | same oil and spirits of wine together 
worked in a pan containing 2 pails cold | in a basin, trying its strength furat on 
water, in which 1 lb. common salt has | a part of the neck or scroll, then with 
been dissolved, and afterwards rinsed a piece of white linen rag, dipped in 
through 2 lots of cold water. Dry the oil and spirit, rub the soiled parts, 
quickly ; then shake, brush, and finish keep shifting the rag as it gets dirty : 
by ironing with a box iron, or send to it will take several days to do, but 
the pressers to be finished. keep the parts w^ soaked, where 

Starch Ofloss and Stiffener . — (a) dirty, with oil after every rubbing; 

oz. powdered spermaceti, J oz. pow- ! but by no means scrape it. (3) Ordi- 
dered gum arabic, 2 oz. powdered nary paraffin oil. lightly saturate 
white starch, 1 oz. powdered borax, a rag of soft silk, and proceira to wash 
Powder spermaceti finely by aid of a your violin therewith. The effect is 
little spirit of wine, add powdered almost magical ; the paraffin dissolves 
starch and powdered gum, pass through the crust of dirt and resin and cleans 
a sieve and mix thorougldy with the the varnish without injuring. (4) For 
powdered borax. the outside, a strongish solution of 

Directions for Use. — teaspoonful . washing-sodia, applied with piece of 
to be added to each i lb. of starch flannel. If you find the soda remove 
used, either hot or cold. (6) 30 oz. the varnish (as it does with some oil- 
distilled soft water, 5 oz. pure gly- varnishes); use soap-and-water, and 
oerine, 2 oz. gum arabic, 2 oz. sper- then paraffin. When clean, rub with 
iQaoeti, 3| oz, borax powder. linseed-oil ; spirits of wine removes 

&raw Mattifig.-^l) Wash with the old resin at once, but somotimee 
weak salt and water and diy well. (2) takes the varnish with it. For the 
Boa a small b^ of bran in 2 gal. of inside, get a handful of rice, steep it 
water, wash with this and diy well. insolutionof sugarandwaterfiminutes, 
Scouring. — Petroleum or strain off, and nearly diy the rice till 
panffin and powdered lime, whiting, just sticky. Put in at souniBioles, 
or wood-ashes, will scour tins with the and shake till tired. This will pick 
least.Ubour. up all dirt, then turn out. 

Tobacco Pipe*.— A veiy simple Violin Bowi.--(I) Take a smaE 
and ^Ibctive plan. Cut | in. from piece of flannel, wet it (cold process), 
the end of an, ordinaiy cork, and fit it well rub it with bwt yelbw soap, 
tightly into the bowl of the pipe, double it, holding the hair^^ently 
Then with a knife cut a hole throi^h between the finger cmd thumb, mii 
4he {so/k wide enough to admit gently till dean, udug plen^ ; 
liCMile of a water tapwithalitUe pres- rinse flannel, wipe tm, then wipe diy 
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with a piece of calico or linen ; in an 
hour afterwards it will be ready for the 
resin. (2) A solution of borax-and- 
water. 

Wall-papers. — To remove oil 
stains, or marks where people have 
rested their heads, from wall-papers, 
mix pipeclay with water to the consist- 
ency of cream, lay it on the spot, and 
allow it to remain till the following day, 
when it may be easily removed with a 
penknife or brush. 

Zinc Vessels.— Zinc articles, if 
small, can be cleaned by being pickled 
in spirits of salts (hydrochloric acid) 
with water added, till the articles are 
nicely cleaned, in alK)ut three minutes, 
without being too strongly attacked, 
then washed and dried. Large articles 
like refrigerators are cleane<l by being 
rubbed with a swab, dipped in raw 
spirits, then washed with water, and 
finished with whiting. 


Clock and Watch 
Mending. 

The ordinary repairs tliat watches and 
clocks occasionally require are not 
beyond the ability of anyone possess- 
ing mechanical knowledge and, par- 
ticularly, some dexterity at using 
delicate tools. It must not be sup- 
posed that ability, and even skill, m 
repairs will enable a person to make a 
clock or watch, for this requires study, 
experience, also tools and appliances 
seldom possessed by those undertaking 
repairs. 

Clocks. 8-d<iy^(^eratedlyv}eighta. 

~ 'As far as the “ going ” part of cloc^ 
is concerned — and that is the part 
liable to injury and wear — the ordinary 
8-day English house-clock may be 
taken as the tjqw ; and those operated 
by weights differ little to those having 
a spring as a motive power, except in 
the arrangement of the spring itself 
and its connections. These are de- 
scribed later. 

The interior of an 8-day clock is 
shown in side section in Fig. 95 : a 
rope is coiled round the barrel A, 16 
times for the 8 days, and the barrel is 
fixed to its arbor B, a prolongation of 
which is the square winding pin that 
comes out on the of the clo(^. 
The dial plate or face is fixed by small 
screws a or by sockets and pins 6, to 
to some 4 or 6 1^ c which join the 
front and back plates of the clock 
frame ; frequently the dial is provided 
with a special set of 1^ of its own. 
On the arbor B also rides the great 
wheel C, which is connected with the 
barrel by the ratchet D. The great 
wheel diives the centre pinion d on 
the arbor of the centre wheel E, 
which is prolonged outside the dial 
plateand carries the ‘ ‘ minute ” or lopg 
band r. 

The centre wheel makes 1 revolution 
in an hour, and the great wheel 1 in 12 
hours, by being provided with 12 times 
as many teeth as the centre pinion. 
The centre wheel drives the second 
z 


i 
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wheel F by its pinion /, and that 
a^n drives the escape wheel G by its 
pinion r;. If the pinions fg have each 
8 “leaves” (the teeth of pinions are 
so called), E will have 64 teeth and 
F 60, in a clock whose escape wheel 
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revolves once in a minute, so that the 
seconds hand may be set on its arbor 
OTolonged to the face of the clock. 
The arbor h of the pallets of the 
escapement H goes through a large 
hole in the back plate near i, and its 
back pivot turns in a cocky tit screwed 
on to the back plate. 

From the pulet arbor at t descends i 
the crutch il, ending in the fork I, 
which emliraces the pendulum J, so 
that, as the pendulum vibrates, the 
crutch and pallets necessarily vibrate 
ydth it. The pendulum is hung by a 
thin 8{Hing m from the cock k, so that 


, the bending point of the spring shall 
1 he Just ojiposite the end of the pallet 
' arbor, and the edge of the spring as 
dose as possible to the end of that arbor. 

Motion Work. — Of the “ motion 
work ” of the clock, the first thing to 
notice is the minute hand, winch fits 
j on the square end of a brass scjcket 
j fixed to the wheel K, and sits closely 
but not tightly on the projecting arbor 
of the centre wheel. Behind this 
wheel comes a bent spring, which 
should be set on the same arbor with 
a square hole iti the middle, so that 
it turns with the arl)or. The wheel 
is pressed against this spring, and is 
kept there by a cap and a small pin 
through the end of the arbor : conse- 
quently there is sufficient friction 
between the spring and the wheel to 
carry the hand round, but not enough 
to resist a moderate push with the 
finger for the purpose of altering the 
time indicated. This wheel K, usually 
called the minute wheel, but is really 
an hour wheel, drives another L having 
the same number of teeth, and a 
pinion attached to it; this pinion 
drives the 12-hour wheel M, also 
attached to a large socket or pipe 
carrying the hour hand, riding (to 
relieve the centre arbor of extra 
weight) on an intermediate socket 
fixed to the Inidge N, which is screwed 
to the front plate over the minute 
wheel K. 

A heavy weight w, which drives the 
train, and gives the impulse to the 
pendulum through the escapement, is 
generally hung by a catgut line passing 
j through a pulley attached to the 
I weight, the other end of the cord being 
tied to some convenient projection in 
I the clock frame or seat-board, to which 
! it is fixed by screws through the lower 
'legs. 

> Cases. — It is a common practice to 

nu^e the cases of house ^oeks 6 ft. 
high ; this is a great waste of space 
and maWials. The case neqd only be 
long enough to give the pesAlulum full 
play, if the size of the baml is 
I minished, or the great wIimI is in* 
creased in diametw, or the winghts 
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are hung on a treble instead of a double i due to the hammer having acquired 
line, at the same time increasing the I sufficient momentum to carry it a 
weights in a progressive ratio to over- ' little tieyoud its place of rest. Occa- 
come the additional friction. | sionally one spring is used to impel 

Utrikiny Movement,— 96 re- the hammer and another to check it ; 
presents a front view of the clock the latter may Ije replaced by a piece 
minus its face, tlius exjwsing the re- of vulcanisetl rublxjr tied round the 
peating or rack striking movement, leg where the hammer shank ap- 
Oii the pipe of tlie hour wheei A the proaclies it. To reduce the chattering 
minute liaml is set. B is the reversed of a heavy hammer, make it lean for- 
ward so as to act partially by its 
weight. 

As a rule, the pinion of the strik- 
ing wheel has 8 leaves ; and as a 
clock strikes 78 times in 12 hours, 
the great wheel will revolve in that 
period if it has 78 teeth instead of 
96, which the great wheel of the 
going part has for a centre pinion 
of 8. The striking wheel drives the 
wheel above it once round for each 
blow, and tliat wheel drives a fourth 
r, on which is a single pin /, 6, or 
any integral number of turns for 1 
turn of its own ; that again drives a 
fan fly to moderate the velocity of 
the train. 

The reversed hour wheel B is so 
adjusted tliat, within a few minutes 
of the hour, the pin in it raises the 
lifting-piece g so far that the latter 
disengages the click h out of the 
teeth of the rack t, which, helped by 
a spring k near the bottom, immedi- 
ately falls back as far as it is per- 
mitted by its tail I coming into con- 
tact with the snail 6. It is so 
arranged that the number of teeth 
which pass the click is proportionate 
Fio. 96. to the depth of the snail ; and as 

there is one stop in the snail for each 
hour wheel with its pinion a, driving hour, and it goes round with the 
the 12-hour wheel C, on whose socket hour hand, the rack always drops just 
is ^tened a snail 6, belonging to the as many teeth as the number of the 
striking work exclusively. Tlie ham- hour to be struck. This drop makes 
mer c is raised by the 8 pins in the rim J tlie noise known as “giving warning.” 
of the second wheel in the striking i The clock is not ready to strike till the 
train ; it does not quite touch the bell I lifting-piece has fallen again : for as 
d, or it would cause a jar in striking. | soon as the rack was let off, the tail 
^e spring D is arrai^ed both to j of the gathering pallet n, on the pro- 
dnve the Immmer against the bell, j longed arbor of the third wheel o, was 
when the tail E is raised, and to check j enabled to pass the pin p of the rack 
rae hammer just before reaching the | on which it was pressing before, and 
bell, so that the blow on the bell is the striking train began to move ; but 
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before the fourth wheel e had made i drilled at the bottom of, and between 


half a revolution, its pin / was caught 
by the end of the lifting-piece, which 
is bent back and goes through a hole 
in the plate, and when raised stands 
in the way of the pin /, so that the 
train cannot go on till the lifting-piece 
drops, which it does exactly at the 
hour, by the pin on the wheel e slip- 
pi^ past it. 

* twin is then free. The strik- 
ing wheel begins to lift the hammer, 
and the gathering pallet catches up 
the rack, a tooth for each blow, till it 
has returned to the place at which > 
the pallet is stopped by the pin p com- , 
ing under it. The lifting-piece is pro- 
longed to £, where a string is hung to 
it ; this is the proper place for such a 
string when it is want^ for the pur- 

n of learning the hour in the dark. 

generally put on the click h ; but 
in this case, H held too long the clock l 
vnll strike too many, and if the string I 
accidentally sticks in the case, the | 
clock will go on striking till it is run 
down. The click r o^y exists in 
clocks which strike the quarters. The 
lever t controls the striking ; if pushed 
up to s t, the other end will meet a 


the great wheel toetl) directly over the 
tail of the click ; so ( Imt you can put 
a key on the fusee .square aud the 
point of a fine joint pusher through 
the hole, release the (dick, and allow 
the fusee to turn gently back until it 
is down. This is a great convenience 
sometimes. Having let down the 
spring, try all pivots for wide holes, 
and if it is a striking clock, do the 
same with the striking train, paying 
particular attention to the pallet- 
pinion front pivot to see if it is worn, 
and the rack depth made unsafe there- 
by —also seeing that none of the rack 
I teeth are bent or broken Having 
I noted the faults, if any, take the clock 
to pieces, and look over all the pivots, 

I and note tho.^^e that require repolish- 
ing. Finally, take out the barrel 
cover, and see to the condition of the 
springs —if exhausted or soft. 

PaUcU . — In most cases, some repairs 
will be required to the pallets, as these 
nearly always show signs of wear first ; 
if they are not much cut, the marks 
can M polished out without much 
trouble — and for this purpose you will • 
find that a small disc of corundum 


pin in the rack and prevent the strik- I 

I 

ttepairine. — Having described | 
aud illustrated the mechc^m of the ! 
8-day clock, it will be an easy matter | 
to give directions for effecting simple ^ 
repairs. 

After taking the movement from its 
case, removing the hands, dial, minute 
cock, and bridge, try the escapement 
with some power on, and note any 
feults there. Next remove the cock 
and pallets— putting a peg between 
the escape-wheel arms to prevent it 
from running down — and carefully let 
down the sprii^. Here sometimes 
you will meet with a difficulty ; if the 
spring has been set up too far, and the 
clock is fully wound up, it may not 
be iKwible to move the barrel arbor 
sufficiently to get the click out of the 
^•Achet. In many old clocks there 
.Will be found a contrivance to meet 
'thts difficulty. It is simply a hole 


about 3 in. in diameter, mounted truly 
on an arbor, aud run at a high speed 
in the lathe, will be of great assistance ; 
finishing off with the iron or steel 
polisher and sharp red stuff. If you 
have to close the pallets to make the 
escape correct, see that the pallet arms 
are not left hard, or you nuty break 
them. 

After making any alteration in the 
pallets, you will generally find it 
necessary to correct the depth ; should 
it only roc^uire a slight alteration, pro- 
bably it will be sufficient to knock out 
the steady-pins in the cock, and screw 
it on, so that it can be shifted by the 
fingers until you have got the depth 
correct, then screw ft ti^ and broach 
out the steady pm-holoa, and fit new 
pins. Som,etimee one with a 

pallet arbor that has been bent to 
correct the depth. This ia« practice 
that cannotbe too strongly oonaemned. 
! as it throws an unequal preseure on the 
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pivots, and causf s them to cut rapidly. 
If much alteration in the depth is re- 
quired, it may )>& necessary to put in 
a new Vjack pallet hole ; this can be 
made from a piece of hollow stopping 
broached out and turned true on an 
arlwr, and to a length equal to the 
thickness of the plate. It is not safe to 
rely on the truth of this stopping, un- 
less it is turned on an arbor ^t. The 
hole in the plate is now drawn in the 
direction required with the round file, 
and opened with a broach from the 
inside until the stopping enters about 
htdf way . Of course, in finishing broach- 
ing the hole, you will roughen the 
extremities to form rivets. Drive the 
stopping in, and rivet it with a round- 
faced punch from the outside, reverse 
it, rest the stopping on the punch, and 
rivet the inside with the pane of the 
hammer ; remove any excess of brass 
with the file, chamfer out the oil sink, 
and stone off any file marks ; finally 
opening the hole for the pivot to the 
proper size. If you have a depth tool 
that will take in the escape wheel and 
pallets, it will be quicker to put them 
.in the tool, fill up both holes with 
solid stoppings, and replant them; but 
few workmen have a l^e depth tool. 

Pinions . — Very frequently you meet 
with a scape pinion that has l^ome so 
badly cut or worn as to be useless, and 
you cannot always purchase a new one 
of the right size ; in this case it will 
be necessaiy to znake it from the wire 
which you can always obtain of every 
size at the tool shops. In sector- 
ing the pinion wire to the wheel, 
brar in mind that it will become 
slightly smaller in filing up. Con- 
siderable practice is required to make 
good-shai^ |>inion8 <||uickly and well. 
A piece of pinion wire of a slightly 

r ter diameter than the pinion is to 
when finished, is cut about ^ in. 
longer than required, and the portion 
of l^e leaves or head is marked with 
2 notches with a file. The leaved por- 
tion of the wire that is not required, 
is now carefully filed down on a filing- 
block, taking care not to remove any 
of the arbor in so doing ; a centra 


is then filed at each end true with the 
arbor, and these centres are turned 
true through a hole in a runner or 
centre in the throw. If this has been 
carefully done, the pinion will be 
nearly true ; it is now set quite true, 
and the arbor and faces of the pinion 
are turned square and smooth. The 
pinion is now filed out true, using a 
hollow-edged bottoming file for the 
spaces, and a pinion-rounding file 
for the sides of the leaves. In using 
the bottoming file, the pinion is rested 
in a gallows tool described, and held 
in the fingers for the leaves, when 
finishing to keep them fiAt. 

The file marks are now taken out 
with fine emery and oil ; the polishers 
used for this purpose are pieces of 
wainscot oak, about ^ in. thick, 5 in. 
broad, and 6 in. long, used endway of 
the grain. One end is planed to a V 
shape to go between the leaves, and 
the other is cut into grooves by rub- 
bing it on the sharp edges of the 
pinion itself, which speedily cuts it into 
grooves to fit. The pinion is rested 
while polishing in a groove cut in a 
block of soft deal, which allows it to 
give to the hand, and keeps it flat. 
When the file marks are all out, the 
pinion is ready for hardening. Twist a 
piece of stout binding wire round it, 
and cover it with soap ; heat it carefully 
in a clear fire, and quench it in a pe^ 
of water that has l^n stirred into a 
whirlpwl by an assistant, taking care 
to dip it vertically. Having dried it, 
it is covered with tallow and held over 
a clear fire until the tallow catches 
fire; it is allowed to burn for a 
moment, and then blown out and 
permitt^ to cool. The leaves are 
now polished out with crocus and oil 
in the same way that they previously 
were with emery. 

Now, if the pinion is put in the 
centres and tried, it will probably be 
found to have war^ a little in harden- 
ing. This is corrected in the follow- 
ing mumer ; The roimding side of the 
arbor is laid on a soft iron stake, and 
the hollow side is stretched by a series 
of light blows with the pane of the 
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hamuier, given at regular iuterA-als 
along the curve. Having got the 
leaves to run quite true b}' this means, 
turn both arbors true, and polish them 
with the double sticks — these are 
simply two pieces of thin boxwotxl, 
about I in. wide, and li in. long, fas- 
tened together at one extremity and 
open at other ; between these the 
arbor is pinched with oil and fine 
emery, and they are traversed from 
end to end, to take out the graver 
marks. The brass for the collet, to 
which the wheel is riveted, is now 
drilled, broached, and turned roughly 
to shape on an arbor. The position i 
on the pinion arbor is marked with a 
fine nick, and the collet is soldered on 
with soft solder and a spirit lamp, tak- 
ing care not to draw the temper of the 
arbor when doing so. W'ash it out in 
soda and water, and polish the arlN)rs 
with crocus, turn the collet true, and 
fit the wheel on. If the pinion face 
is to be polished, it is jiow done, the 
facing tool being a piece of iron about 
^ in. thick, with a slit in it to fit over 
the arbor with slight frewlom, and ^ 
using oil-stone dust first, and then 


, In common clocks, where lx>th third 
I and escaiie pinions .ire worn by the 
I wheel teeth, if the pivots are still in 
* good condition, and the ex^iense of new 
: pinions is objected to, ver}' good results 
can be obtained by the followingaltera' 

I tion. The third pinion leaves must lie 
' turneil back from the outer end rather 
I more than the thickness of the centre 
1 wheel, the pivot shoulder also turned 
{ back the same distance, the pivot re- 
made, burnished, and shortened. 
Then the pivot hole in the front plate 
is carefully opened with a broach to 
about twice its spriginal size, and a 
stopping with a good large shoulder is 
turneil true on an arlxir and riveted 
into the plate. The tliickness of the 
shoulder of his stopping will de|)end 
on theamoui t that you have shortened 
the arlKjr, ai <1 must lx? such as just 
to give correc, end-shake to the pinion, 
i By shifting the third wheel and its 
pinion thus, a fresh jiortion of Ixith 
the third and escajie pinions is hnmght 
into action, and as good results will be 
obtained as by putting 2 new pinions, 
with a veiy small e.\jx;nditure of time 
aud trouble. 


sharp red stuff. 

Generally, cut pinions are used for 
the centres, and in this case the body 
of the arbor is sufficiently large to 
allow the front pivot to be made from 
the solid arbor ; hut in some move- 
ments, particularly those used for 
spring the centre pinions are 

made from pinion wire in the manner 
just described ; hut for the front 
pivot a hollow tube of hardened and 
tempered steel is soldered on to the 
arbor. This piece should always pro- 
ject sufficiently far through the pivot 
hole to allow it to be squared to receive 
the friction spring which carries the 
motion work. In cases where tliis 
pivot is much cut, it is best to remove 
this piece and substitute a new one, 
and as these pinions are very long and 
flexible, some difficulty will be ex- 
perienced in turning this pivot unless 
some form of backstay is used to sup- 
port the arbor, and prevent it springing 
-from the graver. 


j Escape Wheels . — One often finds in 
old clocks that the escape wheel is so 
; much out of truth that anything like 
, close scaping is out of the question, as 
' so much drop has to be given to enable 
^ some teeth to escape, tliat nearly all 
i the fKJwer is lost ; in such a case a 
! new wheel is a necessity, and if you 
I want to get a good hard wheel you 
^ must make the blank yourself. Take 
j a piece of hard sheet brass, about twice 
j as thick as the wheel is to be when 
finished, and cut from it a square 
sufficiently large for your wheel ; then 
with a liammer with a slightly rounded 
face, reduce it to nearly the thickness 
you require. In hammering, go regu- 
larly over the surface, so tliat no 2 
consecutive blows fall on- the same 
spot ; and when one side is done, turn 
it over, and treat the otl^ in the 
same way. File one side fiat, find the 
centre, and drill a hole nearly as large 
as required for the collet ; cement it 
with shellac to a flat-faced chuck in 
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the lathe, and centre it true by the 
centre hole. Mark with the graver 
the size of the wheel, and with a 
narrow cutter remove the corners ; 
face the blank with the graver, and 
turn it to size, leaving it slightly 
larger tlian the old wheel ; knock it olf 
the chuck and reverse it, bringing the 
turned face next the chuck, turn that 
feceflatand to thickness, and itisready 
foncutting. After it is cut, removeany 
burrs with a fine file, and mark a circle 
to show the thickness of the rim, and 
on that circle divide it into the numb^ 
of arms it is to have ; mark also a 
smaller circle slightly larger than the 
collet on which it is to be riveted, 
draw lines through the divisions in the 
outer circle and the centre of wheel 
to mark the centre of the arms. Drill 
a hole l)etween each 2 arms to enable 
you to enter the file, which to begin 
with should be a coarse round one, 
then follow with the crossing file, 
holding th.} wlieel l»etween a piece of 
thick card in the vice ; finish by draw- 
filing the arms and crosses with a very 
smooth file, followed by a half-round 
scraper used as when draw-filing. 
This leaves the surface smooth and 
ready for the burnisher, of which tool 
two different shapes will l)e required, 
one oval, and the other half-round. 
These tools, when in use, require to 
be repeatedly cleaned on a piece of 
leather, and passed over the palm of 
the hand, to prevent tearing up the 
surface of the metal. The wheel teeth 
are now polished out with a short- 
haired brush and fine crocus and oil ; 
then take out the file marks from both 
sides of the wheel with water-of-Ayr 
stone and oil, and it is ready for rivet- 
ing on. 

The riveting stake for clockwork is 
exactly like the ordinary pinion rivet- 
ing stake used by watchmakers, only 
it is in 2 pieces dividing down the 
centre of the holes ; if it were in one 
piece, the pinion head would prevent 
it passing through a hole of the proper 
to fit the collet ; it has 2 ste^y 
pins to ensure its coming together 
properly. Take a slight chamfer out 


of the front of the wheel hole, and 
roughen the surface of it with a graver, 
turn the collet down to fit in tightly, 
and rivet it on with a half-round 
unch, taking care to strike light 
lows and keep the wheel turning 
while riveting. It is then ready for 
stoning off and polishing with a flat 
wood polisher and fine crocus and oil. 
In crossing out a small delicate wheel, 
it is a good plan to &8ten it with 
shellac to a flat plate of brass, having 
a hole in it rather larger than the 
inside of the rim of the wheel. In 
this way all danger of bending a tooth 
of the wheel accidentally is avoided, 
and the crossing can be finished with- 
out removing it from the plate. 

A few hints on cutting escape wheels 
may be useful to those who possess a 
wheel-cutting engine. 

The form of cutter used for brass 
wheels is what is commonly known as 
a fly, or single-tooth cutter, driven at 
a very high velocity. If the cutter Is 
of proper form and well polished and 
the blank to be cut is firmly supported, 
the teeth cut will have a perfectly 
smooth polished surface, requiring no 
further finishing. 

There are several forms of spindle 
in use to carry single-tooth cutters. 
The one shown in Fig. 97 is very 
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convenient, and easy to make. A 
plain steel arbor 24 in. long and A in. 
diameter is centred, and turned down 
at the left end for a short distance, 
to receive the brass pulley by means 
of which the spindle is driven ; the 
> other extremity of the arbor is also 
j turned down for a length of § in., to 
about i in. diameter. A flat is ^ed 
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on one side of the arbor for nearly 
half its length, until it is level with 
the reduced extremity of the arbor. 
A taper dove-tail groove is then filed 
at right angles to the axis of the arbor 
and down to its centre to receive the 
cutter (this groove should taper so 
that the cutter enters tail first), and 
at the centre a hole is drilled, tapped, 
and a screw fitted as shown to secure 
the cutter in position. The extremi- 
ties of the arbor are now hardened and 
let down to a full straw colour, the I 
pulley is driven on and turned true, 
and both centres are finished to fit 
the centre, screws accurately. 

The cutters are made from square 
steel, carefully filed to fit the groove 
in the cutter spindle, and when pro- 
perly fitted, knocked gently in with a 
light hammer ; a hole is drilled to 
correspond with the screw hole in the 
spindle. The cutter is now filed out 
to the shape required, using the old 
wheel as a gauge ; for a sm^ engine, 
the cutter should not project more 
than ^ in. beyond the arW. The 
angle at which the cutter is sharpened 
must be but little less than 90° (if made 
more acute, the cutter will chatter and 
not cut a smooth surfiuje) ; of course, 
in filing, the angle will be made less 
than this, but in the final smoothing 
and polishing it must be increased to 
this. After it is filed to shape, it is 
knocked out of the spindle, covered 
with soap, and hardened — the fwe 
rubbed b^ht and tempered to a straw 
Colour — the shank being let down still j 
softer to prevent its breaking. The i 
flat side and face of the cutter are | 
smoothed with oil-stone dust, and 
polished with either diamantiue or red 
stuff on a bell-metal polisher, and the 
curved edge is done in the ordinaiy 
lever-end tool. Every portion of the 
cutting edge must be pmectly smooth 
and polished, or it wUl not produce a i 
smooth surface on the wheel ; when : 
in use, if at- any time the cutta* is ! 
found to have a film of brass forming ; 
on the edge, it should be re-sharpened 
fmd polished at once. With a cutter 
itf,this description working on brass it 


will be found difficult to drive it too 
fast. 

In adjusting the cutter in the engine, 
in order that the angle of the wheel 
teeth may be kept the same as in the 
original wheel, the old wheel is placed 
in position in the engine, and centred 
by the pump centre, then the cutter 
spindle is adjusted by its screws until 
the cutter passes freely between 2 
teeth, when the set-screws are tight- 
ened. It will be found best, if accu- 
rate work is desired, to remove the 
greater part of the material at one 
cut, and then to finish with a very 
slight cut at last. The cutter must 
not be forced, but passed through at 
one uniform speed, rather too slow 
than fast, and kept liberally supplied 
with oil while cutting. If a cutter is 
required for a train wheel, some diffi- 
culty will be found in making one, so 
that both sides of the teeth are rounded 
alike, unless some special tool is made 
I to ensure this ; if only one or two 
wheels are to be cut, the following 
plan will give very go<^ results with 
but little trouble. 

A piece of steel having been fitted 
to the cutter spindle, as described 
before, a centre is formed at each end ; 

^ fix a ferrule on it, and turn the end 
that is to form the cutter like a coni- 
cal point of rather large size ; making 
the pivot to just fill the space between 
two teeth of wheel of the size you re- 
quire. The pivot is polished carefully 
I and then a flat is filed down to the 
centre, leaving just half of the pivot 
— ^it will then be exactly like a half- 
round bit in section ; it is hardened, 
tempered, polished on the flat, the 
, end stoned off square almost, and that 
also polished. In making a cutter on 
this plan, the sides are of necessity 
exactly alike ; the only disadvantage 
is that as it is sharpen^ by polish!^ 
the flat face only, itTgradi^y gets 
smaller after bmng .sharpened a few 
times. 

The parts most frequently Ibund to 
require repair in the striking trains of 
clocks, are the pivots of the upp^ 
pinions, especially those of the dy, pin 
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wheel, and pallet wheel. If the points 
are only slightly cut, they can be 
re-tum^ and polished, and a new 
hole put in ; but if to entirely remove 
the marks the pivot would have to be 
much reduced in diameter, a new pivot 
is the only resource. 

In putting in new pivots, the best 
way of centring the arbor is to put a 
lantern runner in the throw, having a 
hole large enough to take the slop^- 
off shoulder in the arbor ; then the 
arbor can be centred with the graver, 
and the drill started perfectly true. 
A short stiff drill should be used 
(fitted to a plaiti runner in the throw), 
ground to cut in one direction only, 
rather thin at the point, and quite 
parallel for a short distance behind 
the cutting angles. The drill should 
be left quite ^rd, or, if a soft arbor 
is to 1)6 drilled, it may be tempered 
to a light straw colour, and the rest 
of the shank rather softer. If this is 
lubricated with either turpentine or 
benzine, but little difficulty will be 
found in drilling the arbor ; the hole 
should be rather deeper than the pivot 
is long, and in size rather laiger than 
the pivot is to be. A piece of staff steel 
is now centred, hardened, blazed off, 
turned down true to fit the hole, and 
very slightly tapered (if too taper, the 
arbor will be split in driving it in); 
when it fits half-way in, draw-file it 
carefully, and cut it to length, filing 
the outer end off square. A few blows 
of a light hammer will fix it firmly in 
position, then the extreme end of the 
pivot can be turned to a centre, 
through a hole in the lantern runner. 
The {ttvot can now l)e turned down to 
size, polished, burnished, and the end 
rounded up. There are several tools 
sold for centring arbors for drilling, 
but there is no more accurate way 
than that described ; as, if the hole 
should get out of truth in drilling, 
subsequent returning of the centre on 
the pivot end after it is inserted, cor- 
rects this. Should the pallet-wheel 
front pivot require repairing, a centre 
will have to be cut with the graver in 
the end of the square (as usually it ia 


finished off almost flat at the end) ; 
then a male centre can be used, and 
the pivot turned and polished in the 
usual manner. This pivot is nearly 
always the first to show signs of wear, 
owing to the great strain on its lock- 
ing, particularly in weight clocks. 

R^lc and Gathering Pallet . — In 
many old clocks, pwticularly in long- 
case striking clocks, the rack and 
^thering pallet are frequently found 
in very bad condition ; the pallet per- 
haps fitting the square very badly, 

, thus making its depth with the rack 
very uncertain. To make a new pallet 
is anything but a difficult matter ; yet 
i one seldom sees one properly made by 
i the clock jobber. Frequently pallets 
! are made of brass, a most unsuitable 
I material for this purpose for English 
clocks, where the pallet not only has 
I to gather up the rack, but also to stop 
the train at the conclusion of the strik- 
I ing. If the rack depth is planted as 
I deep as it ought to be, there is not 
room for a very stout b^s to the pal- 
, let, and nothing softer than steel 
, should be used for this purpose in good 
I work. In the absence of a proper 
I forging, a pallet may be made ^m a 
square bar of steel, thick enough to 
give the requisite length of boss. 
Mark the length of the tail of the pal- 
let, and file it down to almost the re- 
quired thickness ; file also the opposite 
^e of the bar smooth and flat. Mark 
the position of the bole, and drill it at 
right angles to the face ; the diameter 
of the hole will be the same as the 
small end of the square on the pal- 
let pinion — measuring across the flats, 
of course. Start the comers of the 
square in the position you require 
them with a good square file ; then 
take a piece of broken square file of 
rather a coarse cut, and of the same 
taper as the square on the pinion ; oil 
j it, and drive it in with a few light 
; blows of a hammer, turn the paUet 
I over and knock it out again, turning 
j it a quarter round each time you with- 
draw it. In a few minutes you can 
j thus form a good square sti^ht hole, 
I and fit it accurately to pinion-square. 
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Put it on an arbor, and turn the ends 
square and to length, see that the tail 
is at right angles to the hole, also file 
the boss to form and shape the lip. 
This is usually made straight and the 
back sloped off’ ; consequently it scraf»es 
the rack teeth with its extreme end 
only' and wears quickly. As the pal- 
let is in reality a pinion with only one 
leaf, its durability is increased by 
curving the face similar to a pinion 
leaf cut in lialf. The end of the tail 
of the pallet should be rounded and 
finished off* smoothly at right angles 
to its face, it^ length such that it is 
well free of the pin in the rack when 
gathering the last tooth but one, and 
rests fairly on the pin when the rack 
is up. 

If the tail of the pallet were left 
quite stiaight, and the end filed off 
square, there would be danger of the 
rack being held up by the pallet, par- 
ticularly when the pin in the rack i.s 
planted lower down than it should be, 
its proper position being rather above 
the top of the teeth. The tail of the 
pallet is therefore curved to just throw 
the rack off. 

If any of the rack teeth are damaged 
at the points, it may be necessary to 
slightly top all the teeth and file tliem 
up again ; only the backs, or curved 
sides of the teeth, should be filed, 
finally taking the burr off with the oil- 
stone slip. In order to make the 
depth correct again, the rack arm is 
.carefiiUy hammered a little, to stretch 
it ; great care must be taken to keep 
the teeth truly in circle, also to see 
that they are weU free of the boss 
of gathering pallet— not only when it 
is in position resting on the rack pin, 
but also when it h^ moved into the 
position that it would be in when the 
clock has warned. If the boss of the 
pallet is not perfectly concentric, it 
may be just foul of the rack teeth in 
this position, although free when tried 
with the pallet resting on the stop pin. 
Sometimes this fault occurs in clocks 
that have been recently repaired, and, 
imlessyou suspect it, it is rather liable 
io escape detection, as workmen divide 


the run differently. Apparently, some 
consider this a matter of no import- 
ance, as you sometimes meet with 
clocks in which the hammer begins to 
lift as the clock warns, and a lot of 
useless run after the hammer has 
fallen. This is just the reverse of 
what should be the case, as the more 
run you get before the hammer begins 
to lif^t, the less probability there will be 
of the clock failing to strike when the 
oil gets thick. 

Sprhuf Tail, to the Rack . — A frequent 
source of trouble in some old clocks 
is the spring tail to the rack ; it is in- 
tended to allow the hands to set for- 
ward without allowing the clock to 
strike. If the spring is weak and the 
rack spring strong, it sometimes gives 
a little and allows the rack to fall 
lower than it should, consetiucntly a 
wrong hour is struck ; an excess of 
end-shake to the hour wheel will also 
cause this fault,* if the snail is 
mounted on the hour- wheel pipe. 
This is, of course, easily corrected by 
the thicker collet in front of the 
minute hand. 

Suspension Spring . — Another part 
that in ordinary clocks gets but little 
attention paid to it is the suspension 
spring for the pendulum. Any old 
piece of spring is generally considered 
good enough to make a suspension 
spring from, and the couse({uence is 
that one seldom meets with a spring 
that does not wind or twist more or 
less, it lieing almost impossible to 
straighten a curved piece of spring 
and keep it quite flat. If you wish to 
have the best material for this purpose, 
get some straight lengths of stml from 
the main -spring m^er, of various 
thicknesses, and keep it for that pur- 
pose ; they cost but little, and save 
time in grinding down, straightening, 
etc. The chops at the top of the 
spring are usually made by cutting a 
slit in a piece of 'brass of suitsmle 
thickness, and closing the i|)it down 
with the hammer upon ^e spring 
until it fits it. 

A much better plan is to make the 
chops of 2 pieces of brass, and rivet 
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them together with 4 rivets ; the bot- 
tom edges should be slightly rounded 
off to prevent any chance of the spring 
breaking at tliat jwint, as it sometimes 
does if the edges are left sliarp. 

With regard to the strength of the 
spring, very few are met with that 
are too tlun ; but many err in the 
opposite direction, and are very much 
tw thick. It is not always advisable 
to substitute a much thinner spring — 
especially should there lie but little 
room for the pendulum to vibrate in, 
as sometimes the arc is so much in- 
creased }i8 to cause the pendulum to 
strike the sides of the case, rendering 
it necessary to substitute a lighter 
weight or a weaker spring. The slit 
in the top of the pendulum is usually 
cut with a tliin saw, and then closed 
with the liammer ; but there is no 
certainty of keeping it straight this 
way, and it takes but little more time 
to file a true slot and fit a slip of 
brass to fill it up to the proper size, 
thus keeping the spring true with the 
rod. 

For making new holes in the phUes 
of clocks, many workmen use a punch 
which is more fit for a blacksmith, and 
hammer the plates about to close the 
holes which are worn. Instead of 
bruising the plates with such an in- 
strument, why not go the right way 
to work, thus : cut off a piece of hollow 
brass wire (after it has been filed true 
and slightly tapering), o|ien the hole, 
so that the wire can be driven tightly 
in ; if you cut it off the proper length, 
so that it just goes through the pkte, 
it is very little trouble to reknit in, 
and when the job is done, and properly 
chamfered, it looks neat, and is in 
every respect better than a hole which 
has been knocked out of the round, 
and often out of depths. With this 
little matter, the first trouble is the 
best, for even if the knocking or 
punching job does answer for a time, 
it soon gets worn again. Tliis method 
is preferable for English, French, and 
American clocks. One way of putting 
teeth into wheels is to i^e a hole 
through the plate of the wheel immedi- 


ately below the point from which the 
tooth has been broken. Let its dia- 
meter be a little greater than the width 
of a tooth. Next, with your tooth-saw* 
cut down where the tooth should 
stand till you come into the hole. 
You then dress out, with a head upon 
it, a piece of brass wire, till it fits nicely 
into the cut of the saw, with its head 
in the hole. With a fine graver you 
then cut a crease into the wheel plate 
alxive and below, on either side of the 
newly fitted wire ; after which, with 
your hammer, you cautiously spread 
the face of the wire until it fills the 
creases, and is securely clinched or 
riveted into the wheel. This makes 
a strong job, and one that dresses up 
to look as well as any other. 

The collet in front of the hands is a 
little thing, but it is seldom right ; one 
that will hold the hands firm, and allow 
them to be moved small portions of 
space with ease and certainty. Before 
making a collet, first straighten the 
minute spring, and put it on its place 
on the centre pinion. Put the minute 
wheel on its place on the top of it, 
and then the minute hand on its place ; 
now see the space there is from the 
surface of the hand to the pin hole in 
the centre pinion. Make the collet 
so high that it will just cover the hole, 
and then cut a slit in the collet just 
as deep as the hole is wide. Make the 
slit to correspond with the hole in 
every way, and in such a manner that 
when the pin is put in it will fit 
without shake. A collet made in this 
manner will last as long as the clock, 
and when the minute spring is set up, 
the hands will always be finn, and at 
the same time move easily, and not 
affect the motion of the clock when 
they are set backward or forward. The 
square on the pipe of the minute wheel 
sometimes projects through the minute 
hand, and the collet presses on it in 
place of the hand, li^en this is the 
case it should be filed down, because 
the minute liaud cannot be held firm, 
unless the collet be very much hol- 
lowed at the back, which it is not 
always advisable to do. 
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Examinaixon and talcing to pieces . — 
The suspension of the pendulum, the 
pendulum spring, and the action of the 
crutch, or back fork, on the pendulum, 
are all of the most vital importance. 
Thespringshould be perfectly straight, 
and should fit into the slit of the cock 
without shake, and the slit should be 
perfectly straight, and at right angles 
to the dial of the clock. The b^k 
fork should fit easily and without 
shake, and the acting part stand at 
right angles to the frames. The pen- 
dulum Irab should swing exactly in a 
plane with the frames and the dial. 
After a clock has been put in its case, 
before putting on the head, it is well 
to get up high enough and look down 
to see th&t all these parts work as has 
been described. Before taking the 
movement out of the case, it is advis- 
able to see whether you can find out 
the immediate cause of stopping. The 
points to which to direct attention 
are : The hands, to see if they are in 
any way bound ; the catgut lines, to 
which the weights are attached ; the 
striking parts, to see if there is any I 
mishap connected with them ; and ! 
the pendulum, to see if it is free. If j 
all these things are correct, and the 
clock appears dirty, conclude it wants 
cleaning, or that it needs some repairs 
which will necessitate its coming to 
pieces. Having satisfied yourself on 
these points, proceed to take off the 
2 weights and the pendulum, and 
semove the movement to your work- 
board to undei^ the requisite examin- 
ation, cleaning, and repairs. Placing 
it, di^ downwards, on the board, com- 
mence unscrewing the screws by 
which the movement is fixed to the 
seat-board, and remove it. The bell- 
stud screw is now unturned, and the 
belL, bell-stud, and screw are placed 
on the board ; then the bridge or 
cock ’* screws Mid the pallets are j 
taken out, ^d the cock is screwed 
back in its pl^. The cock is replaced, 
so that you may turn the movement 
pver Without fear of scratching the 
>]^k plate, and it is left on till the 
iiuit thing before the actual cleaning 


commences. The clock is now turned 
over face upwards, the small pin that 
secures the hands is removed with the 
pliers, and the collet or washer and 
hands are taken off. Pull out the pins 
that hold the dial, and remove it. 

The movement consists of 2 distinct 
sets of “ trains ” of wheels, set within 
2 brass plates, which are kept the 
proper distance apart by turned pillars. 
These are riveted to the back plate by 
one end, while the other ends pass 
through holes in the corners of the top 
plate, and are there secured by pins. 
One train of wheels and pinions con- 
stitutes the “going” part of the 
machine, and the other, with the 
various appurtenances connected with 
it, the “ striking ” mechanism. 

The going train comprises the first 
or groat- wheel and barrel, upon which 
the line runs ; the centre wheel and 
pinion ; third whee^ and pinion, and 
the escape wheel and pinion. The 
striking train comprises the striking 
great- wheel and barrel ; pin wheel and 
pinion ; gathering pallet, pinion, and 
wheel ; warning wheel and pinion ; 
and the fly and its pinion. The names 
of the other parts of the clock are the 
pallets and crutch ; cock ; pendulum ; 
bell-stud and bell ; motion work, em- 
bracing the cannon pinion, minute 
wheel, hour wheel, and snail ; the 
hammer and hammer spring ; lifter ; 

I detent rack ; rack spring ; rack hook, 

; and gathering pallet. 

The parts of a wheel are the teeth, 
the rim, the crossings, and the collet, 
or piece of brass on which the wheel 
is liveted. The parts of a pinion are 
the leaves or teeth, the arbor or axle, 
and the pivots which run in the holes. 

Having obtained a good general idea, 
of the mechanism, proceed to take the 
clock to pieces. Remove the motion- 
work and the various pMis connected 
with the striking, which are ufider the 
dial ; pull out the which hold the 
top plate on, take it off, and i^move 
the wheels. Take off the hammer, 
tail spring, and the cock, and thn clock 
will be r^y for cleaning; 

(leaning.— Diffwmt workmen have 
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different methods of cleaning a clock, | 
each supposing his own to be best ; 
the following ^1 be found as good as 
any. Mix up some rotten -stone with 
any good oil, and with a stiff clock- 
brush rub thoroughly over eveiy part 
until all tarnish is removed. In brush- 
ing the plates, the brush must take 
one direction only, namely, length- 
ways of the plate, so tliat the scratches 
may appear in straight lines, other- ' 
wise it will look bad when finished. ' 
Should there be any rust on any of 
the steel work, it must be removed 
with fine emery cloth, and then rotten- 
stoned. Remove as much as possible 
of the rotten-stone and oil with an old 
duster, finish with a clean brush 
wetted with turpentine, and wipe dry 
with a clean duster. In cleaning 
the wheels, etc., care must be taken 
not to bend the teeth, or any other 
delicate parts ; and not to rub suffi- 
ciently hard and long in one place to 
take off the comers and destroy the 
proper shape. Take especial care to 
dean out the teeth of the wheels, the 
leaves of the pinion, and round the 
shoulders of the pivots. The holes in 
the plates must also be well cleaned 
out with thin strips of leather, holding 
the plates in the bench-vice. Wrap a 


end upon the filing-block held in the 
bench-vice, file them to the proper 
taper. Keep turning the pin round 
towards you, but only move it when 
the file is going in the opposite direc- 
tion, that is, away from you. When 
filed to shape, they must be draw-filed 
with a smooth ffie, and finally bur- 
nished with a flat burnisher. A flat 
burnisher is simply a smooth piece of 
flat steel, and requires rubbing on the 
emery stick, so as to produce a grain 
cross- ways. 

Rencmnrj Whed Teeth . — A much- 
recommended method of renewing 
I wheel teeth is as follows : Proceed by 
fitting in a suitable piece of brass. 
Then procure a slip of zinc, drill a 
hole tlirough it, and fit it tightly on 
the pinion or arbor on which the 
wheel is mounted. Secure it at a part 
where the teeth are sound, and cut it 
to the shape of the wheel ; then with 
a slitting file or saw, cut out a pattern 
of 5 or 6 teeth more than you require 
in the new piece. When the zinc 
pattern is an exact copy of that part, 
bring it round to the new piece, allow- 
ing 2 or 3 of the zinc teeth to inter- 
sect with the wheel at both ends of 
the new piece. Fix it in this posi* 
tion and the new teeth may then 


duster round the 
part that goes in 
the vice, unless 
the jaws are pro- 
vided with lead 
chunps, so as not 
to mark the 
plates. 

When every 
partis thoroughly 
clean it will be 
ready for “exam- 
ining,” by means 



of taper iron pins, 


Fio. 98. 


with a loop 

formed at one end, for aflbrding fa- be cut with the greatest ease and 
oility in picking them up off the bcmrd, accuracy. 

and about 2 in. in len;^. To make When a pivot is much worn or cut, 
them, cut off the required number of if it will admit of it, it may be “ run ” 
pieces of iron wire, and form the loops (filed) down smooth and straight 
at the ends ; put them one at a time means of the turns shown in 
in the hand-viM, and, resting the hw , Fig. 98, To ‘*run the pivot, fix 
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the turns in the vice, and put in a 
female centre at one end, and a run- 
ning centre at the other. Secure a 
screw ferrule upon the sound end of 
the arbor, and putting the point of 
the sound pivot in the female centre, 
adjust the position of the running ' 
centre, so that its groove receives the ^ 
imperfect pivot, and allows it to have 
a good bearing. Put the gut of the 
cane bow round the ferrule in such a ! 
manner that the downstroke may 
cause it to revolve towards you ; then, | 
placing the plain edge of a fine file ' 
against the shoulder, file down the j 
pivot until quite smooth and straight, I 
taking care that with every downstroke ^ 
of the bow the file is [>ushed away 
from you, and at the upstroke drawn 
toward you. Lastly burnish with a 
flat burnisher. 

Escapement . — In repairing the es- 
capement, reduce the friction by mak- 
ing the acting faces of the pallets very 
smooth and of good shape, avoid all 
excessive drop and consequent loss of 
power, and render it as tree as possi- 
ble from liability to the variation of 
the motive force. To examine the 
escapement, place the third wheel and 
escape wheel in the plates, and pin 
together with the examining pins. 

that the pallets and crutch are 
tight on their arbor, and observe 
whether the pallets are worn by the 
action of the escape-wheel teeth. Put 
in the pidlets, screw on the cock, and 
^e whether the holes of the pallet 
arbor pivots are of proper size ; it is . 
very important that they should be j 
only large enough for the pivots to be i 
just free. If found to be too large, I 
remedy at once by putting new ones ; j 
return the pallets to their place again, i 
and proceed to test the action of the 
escape wheels upon the pallets by 
pressing forward the third wheel with 
one hand, and confining the action of 
the pallets by holding the crutch with 
the other, and then slowly moving it ' 
from side to side a sufficient distance : 
to Uteach successive tooth “ escape ’* 
the pallets. For the escapement to be 
odrrect, it should fulfil these condi* 
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tions : The drop-on to each pallet 
should be equal, and only sufficient to 
give safe clearance to the tooth at the 
back of the pallet from which it has 
dropped ; there should l>e as little re- 
coil as can be obtained from the shape 
of the escape wheel ; the pallets should 
not scrape the back of the escape- 
wheel troth ; and the faces of the 
pallets should be perfectly smooth, and 
of such shape as to require to l)e moved 
by the escape wheel l)efore ‘ ‘ escaping " 
a sufficient distance to ensure a “ good 
action” or movement of the pendu- 
lum. As a geneml rule it will be 
found sufficient if the end of the crutch 
moves about J in. from drop to drop 
of the wheel teeth. If the pallets are 
worn, the wearings must l)e filed out, 
at the same time taking advantage of 
the opportunity to make them a good 
shape. 

The escape wheels should nearly fit 
the wheel, when pressed into it on 
either side, as far as it is possible for 
them to go, the great object being to 
have as Httle recoil as possible. The 
first thing to be done liefore taking out 
the wearings, or altering the shape of 
the pallets, is to ‘Met down” the 
temper. This is done by heating them 
to a cherry red, and allowing them 
to gradually cool again. Having 
thus softened them, file the wearings 
nearly out with a rather fine file, and 
alter to proper shape. Then smooth- 
file them, and lastly, with a bell-raetal 
or soft steel rubber and oil-stone dust, 
finish them very smooth and free from 
file marks. They can now be hardened 
by heating to cherry redness and 
plunging into cold water, and after- 
wards tempered by warming till a part 
previously brightened wdth emery 
turns to a straw colour. If, upon 
trial, there is found to be too much 
“drop” off the outside pallet, on to 
the inside one, the pallets need 
“closing, " or bringiiig closer together, 
which is best effected by placiil; them 
upon the jaws of the vice, opened to 
a suitable distance, and giving them a 
^tap with a small hammer, so as to bend 
them nearer to each other. Take 
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great care iu doing this, and see that 
the pallet arms have first been softened 
by heating as before directed, or they 
will break. If there is too much 
“ drop ” oft’ the inside pallet on to the 
outside one, the pallets require bring- 
ing nearer the wheel. If the excess 
is not very great, it may be conve- 
niently altered by lowering the cock a 
little. To do this, remove the steady- ' 
pins from the cock, and move it round, 
BO that the “ drop " is con ected ; then 
drill new holes in the plate for the 
steady-pins, so that the cock will be 
kept in its new place. When the drop 
is very excessive, new holes must hie 
put in the back plate nearer to the 
escape wheel for the cock screws, and 
the cock lowered as much as is neces- 
sary to make the drop ecjual and cor- 
rect. Fig. 99 shows the escape- wheel 
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and pallets. The arrow indicates the 
direction in which the escape wheel 
revolves : a, outside pallet ; 6, inside 
pallet. Though it is proper to leave 
as little “ drop ’’ as possible, do not 
carry this to extremes ; but remember 
to give sufficient to ensure clearance 
after a little wear, and under disad- 
vantageous circumstances, or else after 
going a few weeks, the pallets will 
catch, and the clock will stop. When 
the edge of the inside pallet catches 
upon a tooth, the pallets are too close 
to the wheel ; when the ed^ of the 
outside pallet catches, there is insuffi- 


cient distance between the pallets. 
Some escape wheels are cut so irregu- 
larly that it is impossible to get a good 
escapement. 

The opening in the crutch should be 
sufficiently large for the pendulum rod 
to move freely, with a little side-shake 
and no more ; if at all rough inside, it 
must be made smooth and burnished, 
and then closed in to the proper size. 
»See that the pendulum is sound every- 
where ; that the spring is not cracked 
or crippled ; that the regulating nut 
and screw at the bottom act properly, 
and the bob slides easily on the rod. 
See also that its suspension is sound : 
it should rest well on the stud, and fit 
sufficiently tight as not to move at the 
top aliove the slit when swinging. 

The striking train is generally exa- 
mined before taking to pieces in a less 
critical manner ; it is seldom so bad as 
to fail in striking, there being no resist- 
ance for the striking weight to over- 
come except the tension of the hammer 
tail-spring and rack spring, and the 
inertia of the train wheels. Should 
it be thought necessary, however, to 
be more careful, the course of pro- 
cedure would be exactly similar to 
tliat described for the going train. 
The examination of the dial work is 
usually left until the clock is put 
together, as any errors can be easily 
altered, without in any way interfering 
with the rest of the clock. The plates 
are next carefully wiped vrith a clean 
duster ; a leather strip is passed through 
the holes, and the wheels, pinions, and 
other parts are brushed clean, ready 
for putting together. 

Putthig Together . — Commence by 
screwing on the hammer spring and 
the cock. The cock is put on in order 
to allow the pivots to go through the 
holes until the shoulders rest on the 
plates, as the wheels do not &11 about 
BO much then as they otherwise would, 
and also to prevent the back plate 
being scratched by the workboard. 
Place the lower part of the plate to- 
wards you, and put the wheels, etc., 
in their proper places in the following 
order : Centre wheel, third wheel, 
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two great wheels, hammer, pin wheel, 
escape wheel, gathering-pallet wheel, 
warning wheel, and last, the fly. Take 
care to have the catgut lines running 
the proper side of the legs or pillare. 
If there is an arbor for a “strike or 
silent ” arrangement, put it in now. 
When these parts are in their proper 
positions, carefully put on the top 
plate, and pressing it moderately tight, 
guide the pivots into their respective 
holes, starting from the lower part of 
the frame. It is sometimes a great 
assistance to put the point of an exa- 
mining pin ‘into the holes of the lower 
pillars, when the top plate is on anffi- 
ciently far, as you have only then to 
attend to the top part. For the clock 
to look well when finished, there must 
be no finger marks upon any part ; to 
avoid which, hold the plates, etc., 
with a clean duster when putting to- 
gether, and keep it as bright as possible. 
When each pivot is in its place, and 
the top plate is resting fairly on the 
shoulders of the pillars, pin up with 
the examining pins, and test the 
correctness of the relative positions 
of the wheels. 

There cannot, very well, beany mis- 
take with the “ going ” train, but it is 
advisable just to press round the great 
wheel a turn or so, and see that all 
runs freely. The wheels of the striking 
tr^, however, require to be placed in 
certain arlntrs^ positions in r^rd 
to each other, except the great wheel 
and fly, which are exempt. The first 
position to be tested is that existii^ 
between the pin wheel and the gather- 
ing-pallet pinion. In order to do tUs, 
put on temporarily the rack, rack 
spring, hook, and gathering pallet. 
Let the rack hook hold the rack 
gathered up, with the exception of 
one tooth, and move round the pin 
wheel very slowly until the hammer 
tail just ^ps off ; at that instant the 
tail of the gathering pallet should have 
about J in. from the pin in the rack 
which stops the striking. If there is 
an .excess of this, or H the hunmer 
is resting on a pin, the top plate 
Biust be slightly raised, and the pin 


wheel moved a tooth farther on in 
the pinion until it is as near this con- 
dition as possible. The reason for 
making the striking chain cease run- 
ning, as soon as can safely be done after 
the hammer falls, is that there may be 
as much run as possible before it has 
to raise the hammer and overcome the 
tension of the hammer spring. Under 
no circumstances leave the hammer tail 
“ on the rise ” — that is, resting on one 
of the pins of the pin wheel — when 
finished striking. 

Having adjusted this, see that “ the 
run ” of the warning wheel is right. 
Put on the lifter, and gradually raise 
it till the rack hook liberotes the train, 
and ‘ ‘ warns. ” The distance the warn- 
ing pin should run is half a turn, so 
that immediately before it “ warns ” it 
should be exactly opposite the piece 
on the detent, against which it is 
stopped, until the lifter falls and the 
clock strikes. See that the warning 
pin catches fairly on the stop-piece of 
the detent ; if it does not, it is because 
the rack hook is raised either too soon 
or too late by the detent : alter as may 
be necessary. When the train is quite 
correct, remove the rack, etc., and pin 
up the plates finally with good-shaped 
pins. 

It matters little what care may be 
bestowed upon repairing and cleaning, 
if the clock is badly pinned up, for no 
certainty of performance can be ex- 
pected in such a case. Therefore m^e 
a proper shaped pin, not too thorny 
nor too straight, but gradually taper- 
ing, round and smooth, and well fitting 
the hole it is intended to occupy ; 
then drive it in tight, and out on at 
an equal length each side of the hole. 
The front plate will now be ready for 
oiling. 

OUvng.—Jo make an oiler,” file 
up a piece of iron wire something like 
an examining pin, but about4 in. Icmg, 
and then flatten out the end a 
drill. A v^ good od fqr house 
clocks is olive-oil. Pour some into 
some sn^l vessel, and with the point 
of the oiler proce^ to oil the* pivots 
of the front plate by putting a Httle 
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into each sink. A very little is sufifi- rack tail is wrong ; the rack tail travel 
cient, or it will flow over, and run being too great for the rack. To make 
down the plates, giving a very bad ap- j the matter plain, suppose that we have 
pearance. Slightly oil the studs upon to make a new rack tail, which is often 
which the rack and other parts work, necessary in badly used clocks. Mea- 
The cannon-pinion spring may now be sure first with a pair of spring dividers 
put on the centre arbor, and the can- the proper distance lhat the rack 
non pinion and minute wheel in their teeth fall for 12 to be struck by the 
places. They must work together in clock, and mark that distance on a 
such a manner that the lifter falls ex- piece of paper, as shown 6 to a ; then 
actly when the minute hand is up- ■ take the distance from the points of 
right ; put the minute hand on the i the rack teeth to the centre of the 
square of the cannon pinion, and see | stud, upon which the rack works, and 
that it does so, or move the cannon I mark that as shown i to c ; then from 
pinion a few teeth in the minute a draw a straight line to c. Take the 
wheel until right. The remainder of total distance the rack tail has to fall 
the dial work may now be put on, and — viz. from the top step of the snail 
the only items to observe are that the to the lowest, and from where the 2 
hour wheel works into the minute- lines, a c and b c, are that distance 
wheel pinion, so that the hour liand apart, to the point, c, is the length re- 
is in its proper position when the clock quired for the new rack tail. In the 
strikes, and that the proportions and diagram, the distance from the highest 
fall of the rack are correct. These are to the lowest step of the snail is sup- 
veiy important matters, and must be posed to be from etod, therefore the 
left exactly right, or the clock will be length of the rack tail would be from 
continually striking wrong. d to c. When all is set right, pin on 

Few clock repairers understand the the dial, and put on the bands, 
proportion which should exist between There should be suflScient tension in 
the rack and rack tail. Fig. 100 will the spring for the hands to move toler- 

probably make the - ably tight, or they will stop when the 

matter quite plain. - fl minute wheel has to reuse the lifter. 

To test the rack in V j It is .always best to use a steel pin to 

its place, allow it \ / hold the hands on. 

to fall until the tail \ ^ The clock is now turned over, and 

rests on the lowest the pallets are put in. It is necessary 

step of the snail ; \ ' / ^ ^^® 

the rack hook \ / where they touch the escape- wheel 

should then hold \ / teeth, the pins of pin wheel, acting 

the rack, so that y portions of the hammer spring, and 

there are 12 teeth r crutch. See that the hammer acts 

to be gathered up ; pio. lOO. properly on the bell ; screw on the 

then try it on the seat-board, and oil the pulleys, 

highest step— it should now exactly Finally, put up the clock in the case, 
fit in the first rack tooth, leaving Fix the case as firm as circumstances 
only t^t one to be pothered up. will admit, then see that the seat- 
Supposing the clock strikes 18 when board has a good bearing, that the 
on the lowest step and 2 when on dial is upright and does not lean either 
the highest, it shows that the end of backward or forward, and that the 
the rack tail is a little too far off hx>m crutch is free of the back of the case, 
the snail, and must accordingly be set Hang on the weights, and wind them 
a little closer. If, however, it strikes up carefully, observing that the lines 
the right number when on the lowest run properly on the Ix^ls. It some- 
step, and 2 when on the highest, then times h^)»ns that the line is longer 
the proportion between the rack and I than sufficient to fill the barrel, and, 
1 2 A 
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instead of forming a second layer 
across the barrel, rises perpendicularly, 
until it interferes with the clickwork. 
The best way to rectify this error is to 
put a piece of wire across the hole in 
the seat-board in such a manner as to 
throw it off alR desired. Put on the 
pendulum, and set the clock *‘in 
beat." The meaning of “ in beat " is, 
that the escape takes place at equal 
distances each side of the pendulum’s 
centre of gravity. When the pendu- 
lum is at rest, it should require to be 
moved as much to the right before you 
hear the ‘‘ tick ’’ as it does to the left, 
and vice versd. When “in beat” it 
sounds regular, and nearly equal, the 
differences of drop making it slightly 
uneven. The general rule for setting 
in beat is this : If the right-hand beat 
of the pendulum comes too quick, the 
bottom of the crutch requires bending 
to the right; if the left-liand beat 
comes too quick, then the crutch muat 
be bent towards the left. The clock 
maynowbeconsideredfinished. Regu- 
lation is effected by raising the pendu- 
lum bob to make the clock go faster, 
and lowering it to make it go slower. 

80-liour English Clocks.— The 
manufacture of these clocks has en- 
tirely ceased ; there are still a large 
number in use, however, which ‘occa- 
sionally require cleaning and repairing. 
Two styles are met with ; in one, the 
wheels are set within a square frame 
formed of several pieces, and known 
as “ the birdet^e " ; in the other, the 
wheels are between 2 plates similar to 
the 8-day. There are 2 points of 
difference which require attention — 
the endless chiun, and the striking 
mechanism. The endless chain must 
be put upon the spiked pulleys in 
such a manner that the wheels turn 
the right way when the weight is put 
on, and the pi^ that requires pulling 
to raise the weight should always come 
to the front, so that the weight passes 
quite free behind it. Fig. 101. Some- 
times the chains will be found to be 
twists, and the links, mthering up 
: into a knot, stop the clow. The way 
to rectify this is to draw up the 


weight separate the chain at the 
lowest part, let it hang free, straighten 
both pieces, and then unite again, 
when it will be found to work properly. 
A leaden ring, of sufficient weight to 
keep the chain just tight, is used to 
prevent the liability to twist. When 
a chain breaks 
from wear or rust, 
or jumps from 
being the wrong 
size, it becomes 
necessary to put 
a new one. They 
are made from 
iron wire. 

The most com- 
mon kind of strik- 
ing mechanism in 
30-hour clocks is 
known as the 
“locking plate,” 
and though it is 
more liable to de- 
rangement than 
the rack move- 
ment, still it is 
very largely used 
in French, American, and German 
clocks. It is much more simple than 
the rack, and one explanation of its 



construction will be sufficient fcf 
every case. The variou^'' parts are 
shown in Figs. 1Q2 and 108 : a, 
hoop wheel; 6, lifter.; o, koop’ 
wh^l detent ; d, waaming detent ; e, 
locking plate ; /, looking-plate detent ; 
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g, lifting pin to raise hoop-wheel de- 
tent ; h, spring*; i, warning pin. In 
testing the relative positions of the 
striking wheels when put together, 
proceed by moving the wheels round 
very slowly until the Irnmmer tail 
drops oif a pin ; at that moment the 
hoop- wheel detent should fall into the 
hoop, so as to allow the hoop wheel 
about i in. run liefore it reaches the 
end of we detent, and stops the striking. 



Wlien the hoop is resting against the 
detent, the warning pin should have 
lialf a turn to run, the same as in the 
8-day clock. The locking-i)late detent 
/ is connected by an arbor with the 
hoop- wheel detent c, and must be ad- 
justed so that the latter can fall in 
the hoop wheel sufficiently far to stop 
the striking only when the end of the 
locking-plate detent falls into one of 
the notches of the locking plate. This 
is easily done by moving round the 
wheel to which the locking plate is 
attached, a tooth at a time, in the 
pinion tliat drives it, until it is in the 
correct position, and slightly bending 
the detent /, if necessary. When a 
clock with a locking-plate striking 
arrangement strikes tUl it runs right 
down, it is generally because the hoop- 
wheel detent does not fall freely, or 
the locking-plate detent does not enter 
the notches properly. It sometimes 
happens that the edge of the end of 
the hoop becomes worn and rounded 
by lo^ use, and if the weight is 
excessive, it will cause the detent to 
jump out, and the clock to continue 
strilu^ until run down. The remedy 
is obvious — ^file the end square. The 
locking plates are often cut irregu- 
Iftrly ; but on no account interfere Igr 


filing or spreading the edges, or per- 
chance greater difficulties may arise, 
and there is always a position where 
it will answer well, wUch can easily 
be found by trial. 

Spring Clocks. — The motive 
power of these timepieces being pro- 
duced by the uncoiling of a spring, 
several parts are introduced which are 
not found in weight clocks — namely, 
the spring barrel, fusee, and stopwork. 
The cover of the barrel ought always 
to be removed when cleaning the clock, 
to ascertain the condition of the main- 
Biring, and, if the latter is found at 
ad dirty, it should be carefully re- 
moved with a pair of pliers, and cleaned 
with a little turpentine on a piece of 
It may be replaced by winding 
it round its own arbor, which should 
lie screwed in the vice by the squared 
end. Take hold of the end of the 
spring with a pair of strong pliers, 
and wind it as tight as possible ; then 
slip the barrel over it, and carefully 
let go the spring, holing the barrel 
tight with the left hand until the 
spring has hooked. To try that it has 
hook^ securely, before putting it back 
in the clock, put on the cover, secure 
the end of the arbor in the vice, and 
turn round the barrel until you can 
feel the spring is quite up. A new 
spring can be put in in the same 
manner. Always oil the main-spiiug 
after it has been handled. When a 
new barrel book is required, select a 
piece of good steel, and file up a square 
pivot with a nicely fitting shomder, 
and fit in the hole in the barrel ; 
then shape the hook, and rivet in ita 
place. 

The fusee is liable to accidents to 
the clickwork, and when a chain is 
used, to breal^e of the chain hook- 
pin. There are 2 kinds of line used 
to connect the fusee with the barrel- 
catgut and metallic. Metallic lines 
wear better, look better, and are quite 
as cheap as gut. To ascertain the 
length required for a new line, fix one 
end in the fusee, and wind the line 
round in the groove till it is filled up ; 
then allow a sufficient length b^ond 

2 A 2 
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to go round the spring barrel 1 J turn. 
When catgut lines are used, they 
should be slightly oiled. The method 
of fastening the ends is so simple as 
to need but little description. The 
fueee end is passed through the hole 
in the fusee, and tied in a simple knot, 
the end being slightly singed to render 
it less liable to slip. The barrel end 
is passed through the holes in the 
barrel in the following manner : Down 
through the first hole, up through the 
second, and down through the third ; 
the end is then pushed through the 
loop formed by passing the line through 
the first and second holes. 

Take special care, in putting to- 
gether, to see that the line is free, and 
on the right side of the pillars. \^ien 
ready to put the line on in its place, 
wind it upon the spring barrel by turn- 
ing the arbor ; and when it is all on, 
and the fusee pulled round as far as it 
will go, set up the spring one turn, 
and secure the click in the ratchet. 
Wind the clock up, carefully guiding 
the Une on the fusee, and see that the 
stopwork acts properly, and does not 
cut the line when it rubs against it. 
The snail in the fusee should catch 
against the stop directly the fusee 
grooves are filled up with the line. 

Musical Clocks.— These call for 
no special remarks, beyond that it is 
advisable to well understand the 
action of the letting off” work, and 
the “ run ” allowed, before taking to 
meces. The arrangements are so dif- 
ferent that scarcely 2 are exactly 
dtike ; but they seldom offer any great 
diffic^ty when ordinary care is t^en. 
It is wise in some cases to keep the 
striking and chime parts distinct while 
cleaning. Most of these clocks pre- 
sent favourable pmnts for improve- 
ment by reducii^ the friction, and, 
when it can be safely done, it is well 
to do it ; for, though the weights are 
unusually heavy, there is generally no 
power to spare. 

Outdoor Olockt.— In the case of 
large clocks, the cause of stopping is 
'OBUtmy apparent, and by trjing the 
side-shake of the pivots in thw holes. 


it can be readily seen if any new ones 
are required. The depths are nearly 
always correct, and the end-shakes can 
be tried the l^t thing when put to- 
gether. There are 2 ways of treating 
such clocks : one consists of cleaning 
them as well as it is possible with emery 
cloth, and turpentine upon a brush, 
without removing any of the wheels 
from the frame, called ‘ ‘ wiping out ” ; 
the other, in taking them ^1 to pieces 
and thoroughly cleaning, in the same 
manner as small clocks. Which method 
is necessary or desirable must be de- 
cided by judgment. It will be found 
usually sufficient to thoroughly clean 
them about every 5 or 6 years, and 
“wipe them out’’’ once every year — 
about autumn being the best time, be- 
fore the cold weather sets in to in- 
fluence the oil. 

If the clock drives one or more pairs 
of hands, it is yery necessary to see 
that the leading-off rods and universal 
joints do not l^d in any part of their 
movement. When the dial work stands 
in a very oblique position in regard to 
the driving wheel of the train, it is 
often much better to use bevelled 
wheels than the ordinary leading-off 
rods and universal joints, and small- 
sized straight-drawn iron gas-tubes 
will be found very serviceable for 
making the connections, by simply fit- 
ting turned pieces of steel into the 
ends, to carry the wheels. 

After a new hemp line has been put 
to a turret clock, if continued wet 
weather follows, it will oftentimes be 
found to twist and gather round so 
much as to stop the clock. The way 
to remedy this is to take the weight 
off, straighten out the line, and then 
replace it, ^ving it a few turns in the 
opposite direction to its twist. If 
this fails, as it sometames does, the 
following plan will be suoessful ; Mix 
together about i lb, soft soap and 
a packet of blacklead until incorpor- 
atM, and work it well intift the rt^ 
along its entire length, lAying it out 
in one long straight line, (uud quite 
free to turn during the op^tion. It 
is rather a dirty Job, but very effioa- 
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cious, and well repays the trouble 
when hemp ropes are used ; it hardens 
the rope, making it last longer and 
work better, 

Drum Timepieces.— These sel- 
dom go satisfactorily for any length of 
time with the treatment they ordin- 
arily receive. In addition to the 
usual careful examination of depths, 
end -shakes, sizes of holes, etc., it is 
necessary to bear in mind the follow- 
ing principal causes of their bad per- 
formance^^efective calibre, rough- 
ness of finish, and faulty escapements. 
Defective calibre is unalterable, for 
you cannot prudently make any use- 
ful alteration in the proi)ortiouH of the 
various parts, as the expense would 
probably be more than the timepiece 
would be worth. There is, however, 
one very important part which de- 
mands attention, and that is the main- 
spring. This usually has to make 
such a large number of turns for the 
timepiece to go the prescribed 8 days 
that considerable skill is required to 
make an escapement which will give a 
fairly unifonn rate. Therefore it is 
always desirable to have a thin main- 
spring, in order to obtam as many 
turns as the size of the barrel will ad- 
mit. 

Rough finish must be remedied, 
especially in the parts farthest from 
the motive force. To this end, thin 
down the thirtl, fourth, and escape 
wheels, when found unnecessarily 
thick, by filing with a fine-cut file, and 
finish smooth with a piece of water-of- 
Ayr stone. Take care not to raise a 
“ burr " by using too coarse a file, and 
look out for imperfections in the teeth. 
If the pivots of the escape pinion and 
pallet arbor are left any too large, re- 
duce their size by “running” in the 
turns, and burnish them well. 

In these timepieces, faulty escape- 
nients are almost invariably found, 
and may be considered their greatest 
defect. With the object of rendering 
the pendulum insensitive to the vary- 
ing power of the mainspring, the pi- 
lots are made as close to the arbor as 
possible, embracing only 1 or 2 teeth 


of the escape wheel. The inside pal- 
let communicates impulse to the pen- 
dulum, but the outside one, forming 
part of a circle struck from the centre 
of motion, gives no appreciable im- 
pulse, as the escape- wheel teeth merely 
rest “dead” on it. Unfortunately, 
this principle is carried too far, and 
the result is that at times there is in- 
sufficient force at the escape wheel 
with such a small amount of leverage 
to maintain the vibrations of the 
pendulum, and the timepiece stops. 
As no Ixineficial alteration of the origi- 
md pallets can l)e made in a proper 
workmanlike manner, it is best at once 
to condemn them, and make a new 
pair. By very carefully following the 
instructions here given, no ^eat diffi- 
culty will be experienced in making 
them give favourable results. The 
object of making new pallets is to ob- 
tain a longer leverage, so that the oc- 
casional diminished force may prove 
sufficient to keep the pendulum vibrat- 
ing ; and the difficulty which arises is 
to make them of such a shape that 
this varying power of the escape wheel 
does not influence the time of the 
pendulum’s vibrations, however much 
it may the extent. The object is at- 
tained by making the pallets emhace 
a larger number of teeth, which brings 
them a greater distance from the cen- 
tre of movement, and thus increases 
the leverage. The difficulty is over- 
come by making the pallets of such a 
shape that the escape-wheel teeth rest 
as “ dead” as possible during the ex- 
cursion of the pendulum beyond the 
distance necessary for the escape to 
take place. From a consideration of 
the shape of the escape-wheel teeth, 
and the distance the pallet arbor is 
pitched from the escape wheel, it will 
be readily seen that, though the out- 
side pallet can be easily made to give 
the desired effect, ft is impossible to 
make the inside one of any shape that 
will not produce more recoil than is 
desirable. 

To render this recoil as insignificant 
as circumstances admit, great care 
must be bestowed in suitmg the pallet 



358 Watch and Clock Mending : Dram Timepieces. 

to the wheel, and for the same pur - 1 drop on to the inside pallet, as there 


pose It IS advisable to make it nearer 
than the outside one to the pallet 
arbor. Before making the new pallets, 
file off the old ones, guarding the 
pivot so that the file cannot slip and 
break it off, and leaving the arbor 
round, smooth, and slightly taper. 
Procure a small piece of card, and 
make a straight line down the centre ; 
then, with a pair of compasses, take 
the distance from the escape-wheel 
pivot-hole to the pallet-arbor pivot- 
hole, and make 2 small holes through 
the card upon the straight line that 
distance apart. In one of these holes 
fit the escape- wheel arbor so that the 
wheel rests flat upon the card, and in 
the other fit the pallet arbor. The 
number of teeth most suitable for the 
new paUets to embrace must be decided 
by the character of the train ; if it is 
fairly good, 4 will be found suificient ; 
if very rough, 5 had better be the 
number. Select a piece of good steel, 
of suitable thickness ; having softened 
it, drill a hole through it, and fit the 
pallet arbor in to the proper distance. 
Put the escape-wheel arbor through 
one of the holes in the card, and the 
pallet arbor with the piece of steel on 
it in the other, and see how much 
requires filing off, so as to leave only 
sumoient to make the pallets of the 
proper length. Now mark off the i 
position of the opening between the | 
pallets, the distance of the inside pallet . 
from line of centres being equal to ! 
thespacebetween 2 of the escape- wheel j 
teeth, leaving the space between the 
points of 3 ^th on the opposite side 
of the line of centres. Fig. 104 shows 
the escapement. It is advisable not 
to file out the full width until the 
pidlets are roughly shaped out and 
ready for escaping, They should be 
made of the shape shown, keeping them 
flat across the surfioe ; and they may 
be roughly ‘‘ scaped ” for trial upon 
the card, which, by bending, can be ' 
node to move the pellets nearer or I 
off as desired. When nearly * 
finish the escaping in the frame, t 
great care not to get too much ! 


I IS no way of altering it should there 
be an excess. The drop on to the 
outside pallet is easily adjusted, as the 
hole in the front plate is in a movable 
piece, which can l»e turned with a screw- 
driver. 

Kespecting the shape of the inside 
pallet, it will be seen that its point re- 
sembles a half tooth of an ordinary 
wheel ; this is to cause the friction 
and recoil, wliicli are unavoidable, to 
take place, with the least imi)etliment 
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to the pendulum, as this shaped-point 
rolls upon the faces of the escape- 
wheel teeth, whilst the ordinary form 
scrapes them. When the pallets are 
propwly “scaped,” it only remains 
to nmsh their appearance in a work- 
manlike manner, and harden and 
temper them. The sides should be 
nicely “greyed ” by rubbing them on 
a flat piece of steel with oil-stone-dust 
and oil, and the acting faces polished 
with dianiantine or redstuff. It will 
be generally found sufficient to secure 
them by driving the pallet arbor in 
tight ; but if thought necessary, they 
may be pinned on. The timepiece may 
then be cleaned and put together, ob- 
serving that it is nicely “in beat,” 
according to the conditions already 
stated. 

When these drum timepiece move- 
ments are fitted into large gilt or 
bronze cases, where there i«. plmity of 
room for any motion the pen d ulum 
may take, it is a great imjmvemeni 
to suspend the pendulum wiMa spring, 
for the pallet-arbor pivots, being re- 
lieved of the dead weight of the pen- 
dulum, do not wear the holes so 
quickly, and, as the friction is con- 



Watch and Clock Mehbiko: Bird Clocb. 859 


giderftbly reduced, the pendulum ii 
kept in motion with less power. The 
best way to put a spring suspension is 
as follows : If there is sufficient sub* 
stance in the cock above the pivot hole, 
drill a hole through the cock and tap 
in a piece of ^-in. brass wire, with a 
slight shoulder, and rivet it in secure. 
Cut off BO as to leave it about ^ in. 
long, and make a saw-cut to receive 
the brass mount of the pendulum 
spring. The underneath part of this 
stud should l>e left nearly in a line 
with the centre of the pivot hole. 
When the pivot hole is too near the 
top edge of the cock to allow tliis to 
be done, a piece of brass must be fitted 
on to the cock to receive the stud ; a 
very convenient shape is shown at a 
in Fig. 105. Procure one of the 



thinnest and most suitable French 
clock pendulum springs, fit one of the 
brass mounts into the saw-cut in the 
stud, and arrange it so that the spring, 
when in action, may bend as near as 
possible in a line with the centre of the 
pivot hole ; then drill a hole through 
the stud and brass mount, and secure 
it with a pin. Fit a steel pin on which 
to hang the pendulum, in the hole 
through the other brass mount. The 
pendulum rod should be a piece of 
straight, small-size steel wire tapped 
with a thread at both ends. Make the 
hook exactly like the ordinary French 
clock pendulum hooks, only very much 
smaller and lighter, and fit it on one 
end of the pendulum rod ; screw the 
pendulum hob upon the other. Cut 
the old pendulum-rod in two, so that 
the piece remaining attached to the 
pellet arbor reaches to opposite the 


centre-wheel hole ; file a shcnl pivot 
on the end, and fit cm it a crutch. 
All the parts must be as small and 
light as possible, and the pendulum- 
bob must be round and turn tolerably 
tight. Silk suspensions are sometimes 
used, but rarely give satisfactory re- 
sults, as they are so sensitive to atmo- 
spheric changes. 

Bird Clocks. — These often give 
trouble from the bad mechanical 
arrangement of the parts. The great 
secretin repairing them is to r^uce 
the friction as much as possible. The 
resistance to the rising of the “ lifter ” 
is often enormous, and may generally 
be reduced very much. 

The mechanism of the cuckoo clock, 
as usually met with, is shown in Figs. 
106 to 109. There are 3 distinct 
movements to be considered ; (1) for 
the production of the sounds ; (2) the 
appearanceand retirement of the bird ; 
(8) the movement of the wings and 
beak. 

Fig. 106 shows the first. The 
dotted circle a represents the position 



Fig. 106. 


of the pin wheel set within the frame, 
the pins of which have to raise 8 levers. 
Those numbered i and 2 raise the 
bellows 5, and 8 corresponds to the 
ordinary hammer tail. The bellows 
are connected with 2 small stopped '* 
organ pipes d, measuring extenially 
al»ut 6 in. long and 1 in. square ; and 
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the “stops” are pushed in till the ! 
right note is obtained. The bellows 
are about in. long by 1 J in. wide, ] 
and are connected with the lifting 
levers by the wires c. 

Fig. 107 shows the second move- 
ment : / is the hoop wheel, and g 
the detent, which, falling in the notch, 
stops the running of the striking train. 

A is a wire lever attached to the arbor 
of the detent, and moves with it. i 
is a vertical arbor carrying a piece j at 
right angles, on which is fixed the bird 
on the perch k. A spiral spring I 


! wire projecting from the fixed wood 
block n terminates in a small ring 
] which embraces the wire of the bill. 
When the tail is raised, the head 
lowers, and the beak opens. The flap- 
ping of the wings p takes place in a 
somewhat similar manner ; they are 
united to the body by wire-ring joints 
at r, and a short wire lever is fixed in 
the upper edge of the wings. The end 
of this lever is joined by a ring joint 
to a fixed wire on the block. When 
the tail is raised, and the body moves 
farther from the centre of motion, the 




keeps the short lever m in proper . 
position, to be acted upon by the long 
lever A. As shown in the sketch, the j 
cuckoo would be in ; when the clock 
strikes, the detent g rises to the edge 
of the hoop wheel, moving the verticsd 
arbor i with it, and the cuckoo on the 
perch k opens the door by means of a 
wire link, which unites the perch with 
the door. The bird remains out until 
the locking-plate detent allows the 
detent g to again fall into the hoop | 
wheel, when the spiral spring I 
causes the bird to retire and close the 
door. 

Figs. 108, 109, show the mechanism 
of the cuckoo. The body of the bird 
is hollow, and n is a block of wood in 
the centre of the body, firmly fixed 
upon the pwch k. A pin o passes 
through the bird and block of wood, 
and serves for an axis, upon which the 
bird works when the tail is raised. 
,WiB lower part of the beak is pivoted, 
nod has ,a piece of wire attached; a 


wings open ; when the tail is lowered, 
they close. A piece of wire, fixed in 
the tail, is bent until exactly over one 
of the bellows. When the bellows 
are raised, they lift the wire of the 
tail, and thus cause the beak to open 
and the wings to flap. In putting the 
train together, be careful to have 
neither of the levers resting on the 
pins when finished striking ; and make 
' the other parts work easily. 

German Clocks.— V^en of the 
ordinary construction, these call for no 
especial remarks ; the princi^ point 
to notice is the biMjk hole of me pallet 
arbor, which will l)e generally found 
much too large. It is an easy matter 
to put a new one. 

American Clocks. — Try the 
pinions to see if they are tight on the 
arbors, for they are often Icyee. The 
best way to secure them u with a 
little soft solder, taking great care 
afterwards to thoroughly clean off all 
the “tinning” fluid with chalk and 
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water ; finally oil them slightly all over. 
When the pendulum wobbles, it is 
owing to the spring being crippled, or 
loose in the stud, or to want of proper 
freedom in the crutch. One authority 
remarks that when the pinions of 
American clocks are worn, the quick- 
est way to remedy them is to carefully 
turn each wire round, then add a 
small piece of solder to each ; use 
rosin instead of salts for the soldering, 
then there will be no fear of the 
pinion turning rusty. This method, 
in some respects, is preferable to put- 
ting new wires ; as, if a novice <loe8 
the job, he is liable to push in wire 
that is much thicker than is required, 
which, of course, causes a ba<l depth. 
W’hen American pallets are worn, the 
simplest way to move them is to get 
the centre of a Geneva hand and put 
behind the pallets, which will, in most 
cases, move them sufficient for them 
to act on an entirely new part. When 
the brass holes get worn, it will some- 
times be well to open them, and solder 
in a piece of hollow brass wire ; then 
open the wire to fit the verge pin. This 
is better than wasting time trying to 
close the old brass holes. 

French Clocks. — The cleaning 
and management of these clocks is 
simple. It occasionally occurs in new 
clocks, that a movement has been fitted 
to a case that is not high enough to 
allow the pendulum to swing free when 
che clock is regulated to the proper 
time. Sometimes filing a little off the 
bevelled edges of the ball will allow the 
pendulum to clear the bottom of the 
case or stand of the clock, and allow it 
to be brought to time. Should more 
than a little be required taken off the 
^e of the ball, there is no use troub- 
ling with it further. Either pt a 
new movement, or alter the train, or 
make a new mndulum ball of a pecu- 
liar shape. The train is easiest altered 
by putting in a new escape- wheel pinion 
containing one leaf less than the old 
one. In all cases, where pinion wire 
can be had, putting in a new pinion 
is not much trouble ; but if this can- 
not be done, uid a new movement 


cannot be had, a new pendulum ball 
of an oblong shape may be used. 

As soon as new clocks are unpacked, 
whether they appear in good condition 
or not, it is always well to take the 
movements to pieces, and to examine 
every action in the clock. Begin by 
taking off the hands and the dial, first 
trying if the hands move freely. Then 
examine the drops of the escapement 
to see if they are equal ; if not, they 
can easily be correct^ by moving the 
front bush of the pallet arbor with the 
screw-driver, making a light mark 
across the bush with a sh^p point, 
which will show how much the bush 
has been moved. The fly pitching 
may next be examined and ^justed 
by the movable bush in the same way. 
The object of this bush being left mov- 
able is to admit of the depth being 
j adjusted, so that the fly will make the 
I least noise possible, and also to r^u- 
I late the speed of the striking train. 
The dial wosk and the repeating work, 
if any, may now be removed and the 
springs let down, the end and side 
shakes of the pivots in their holes 
carefully tried, and all the depths 
examined ; as a general rule they will 
l)e found to be correct. The pivots, 
will in some instances be a little rough 
and it will not be much trouble to 
smooth them. 

After examining the mainsprings, 
and noticing that the arbors are fi^ 
in the barrels, the clock maybe cleaned, 
and put together. This will be most 
conveniently done by placing all the 
wheels first on the l:Mk plate, and 
putting the front plate on the top. 
Get all the long pivots into their holes 
first, and as soon as possible put & pin 
into one of the bottom pill^. The 
locking of the striking work of these 
clocks is very simple, and all the pieces 
are marked. 

Be sure tliat the arbors in the barrels 
are oiled, and that the mainsinin^ 
are hook^ before you put them m 
the frame. See that there is oil on 
the pivots below the winding ratchets 
before they are put on, and that the 
wheel which carries the minute hand 
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moves round the centre pinion with have plain as well as jewelled pallets, 
the proper tension, before you put on If the pallets are exposed in ^nt of 
the dial. This cannot be remedied the dial, you can at once detect by the 
after the dial is put on, without taking eye, if the clock be out of beat ; but if 
it off again, and if the hands are loose, they are inside, you cannot tell with- 
results fa^ to the character of the out close listening. One of the ob- 
clock are sure to follow. jects of the loose crutch is that the 

To regulate the clock, it is s^est to clock can be put in beat by giving it a 
turn the case round, examine the shake ; but it is evident that if a shake 
r^ulator, and, if it is a Br^uet, put puts it in beat, another shake will put 
a slight mark with a sharp point across it out of beat again. Great annoy- 
the regulator. When the regulating ances arise from these loose crutches ; 
square is turned, you will see exactly these ought always to be rigidly tight, 
how much the regulator is altered ; except, perhaps, when the pallets are 
because there is sometimes a want of- jewelled, or when the clock is not 
truth in the screw that moves the liable to be moved, 
sliding piece, which deceives people as These clocks seldom require any ve- 
to the Stance they may have moved pair, except perhaps the pallets get 
the regulator. There are various kinds cut ; but they are generally made so 
of regulators, but probably the Br^et as to admit of the action bemg shifted, 
is the most common of those of modem which is easily done. Cleaning the 
construction. Silken thread regula- j brass is done in the usual way. Buffs 
tors should always be regulated with > should be used fqr the lar^ pieces, 
caution, and when small alterations ' when very dirty ; but if they are only 
have to be made, it is well to use an ; slightly tarnished, a little potassium 
eye-glass and notice how much the ! cyanide dissolved in alcohol wiU be 
pendulum is moved up or down. If a found very suitable. The ornamental 
clock with such a reg^ator has to be cases require to be handled with care, 
moved or carried about, when it is out to prevent finger marks. In the 
of the case, it is always best to mark highest priced clocks this precaution is 
the place where the pendulum worked perhaps not quite so necessary, be- 
in the back fork, when it was regulated cause then the cases are either real 
to time ; for should the thread be dis- bronze, or gilt and burnished ; but in 
arranged, it can be adjusted so as to the cheaper qualities, and also in some 
bring the mark on the pendulum to expensive patterns of cases, the gild- 
its proper place, and the regulation | ing is easily damaged. A little potas- 
of the clock will not be lost thereby, j sium cyanide and ammonia, dismlved 
'^en fastening the clock in its case, ' in water, will often clean and restore 
put it in beat by moving the dial round i it, if the gilding is not rubbed. There 
a little till the beats become equal ; i is a preparation sold in the form of a 
but it sometime occurs that when paste t^t renews the lustre of black 
the clock is in beat, the dial is not marble cases, if they have become dim. 
square in the case, \ilien this happens If the preparation cannot be got con- 
take the clock out of the case and veniently, a little beeswax on a piece 
bend the back fork at its neck till it of flannel may replace it. 
movei exactly as far past the centre- Watches. — In setting; to work 
wheel pivot on the one side as on the upon repairing a watch, it is of great 
otW, when the pallets allow the importance to ad(^ a regular iytt«n 
escape wheel to escape. If this is ) in submitting it to examination, al- 
done, the d&l will be square when the j ways following a certain ordee^ deal- 
clock is in beat. Some French clocks I ing with the various parts. This will 
have their back forks loose, or rather I obviate the risk of omitting some pi^ 
' ^i^ng tight, on their arbors. This is altogether and inspecting other parts 
‘ aAmetimes done in movements that | more than once. The work is per- 
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formed with the aid of the following 
implements : — 

The “ Workhoard" should be made 
of well-seasoned wood, rather large 
than small, and securely fixed at a j 
convenient height in a good position 
as regards the %ht. Along the front 
edge should be a strip or “ bead ” of j 
w(^ standing up about | in., and at 
the ends and back pieces 4-8 in., may 
form tlie border. Hooks and nsdls 
l)e driven in these wide pieces for 
holding tools and other things. Those 
who have limited space use a portable 
tray, with a similar border, wMch can 
be placed upon any table when re- 
(luired. The princijial point to be at- 
tended to is tliat there are no cracks 
or crevices of any kind. 

The “ verge stake” is a round piece 
of steel, with a small narrow slit in 
the centre, mounted in a brass block 
used for resting the brass collet of a 
verge upon, whilst the balance is 
riveted on. 

The “pinion stake'* is a piece of 
brass or steel, about 2 in. long, with 
a number of graduated holes drilled 
in it, used for resting pinions on, 
when the wheels need securing or 
mounting anew. 

The humping-wp stake” is a steel 
stake, either round, square, or trian- 
gular at one end and hollow at the 
other ; the solid end being used for 
hammering work on, and the hollow 
end for resting wheels and balances on 
when the arms require slightly bend- 
ing by a gentle tap with the hammer. 

TAe “ pin vice ” is a miniature vi(^ 
with a long tail, by means of which it 
may be easily twirled between the 
thumb and firat and second fingers. 

The ** filing-block” is a small piece 
of box-wood, used for resting wire 
upon whilst it is filed up into pins. 

Th^ “ sliding tongs ” is a tool some- 
what resembling a stout pair of pliere 
with straight handles, having a slide 
npon them by which the jaws may be 
tightly closed. 

The “ chalk 60a; " is a little box for 
holding a lump of chalk upon which 
to rub the brushes used in cleaning, 


to free them from grease and dirt. 
It may be made by nailing up a small 
box 3-4 in. square underneath the 
workboard, with a small piece of wood 
to prevent the chalk falling out in 
front ; or by fixing a piece of wood 
from the right support to a place 
underneath the workboard, when the 
chalk will wedge itself sufficiently firm 
for the purpose. 

The main^ring winder ” is a tool 
used for winding up a mainspring, sf/ 
tliat it may be easily placed in the 
barrel. 

A double-ended pair of braes calli- 
pers, with a small sink made in each 
end of one pair of arms ; and a sink 
and a short male centre opposite, in 
the ends of the other pair of arms ; 
they are used for testing the truth of 
wheels, balances, etc. 

Of burnishers, one flat and one oval 
will be necessary for burnishing the 
pins which hold the frame together, 
and other purposes. 

Very diminutive screwdrivers, made 
of small steel wire and fitted into a 
brass wire handle, are used for turn- 
ing jewel screws. 

A small sewing-needle, fitted into a 
piece of brass wire for a handle, filed 
down very fine, and then slightly flat- 
tened at the point, so as to take up a 
very minute quantity of oil, is used 
for oiling the watch. 

Pivot broaches ” are exceedingly 
fine taper pieces of steel — some round, 
others hexagonal — used for making 
pivot holes a little laiger, or harden- 
ing the acting surface of them. 

Bottoming broaches” are small 
tools, something like the preceding, 
only that they are “4-8quare,” and 
intended to cut only at the point or 
end. 

A set of bench keys, or of variously 
sized keys of the oi^inary sort, bendfi 
vice, eye-glass, tweezers, watch pliers, 
nippers, screwdrivers, round and flat 
faced hammers, 2 brushes, oil-oup, 
knife, 2 or 3 files, covering glasses, 
French chalk, p^wood, tissue paper, 
pith, a cork or two, and 4 small exam- 
ining pins, complete the equipment. 



364 


Clock and watch Mending : verge Watch. 


In examining a loatch, take it in 
hand, and opening the bezel, attend 
to the following points before taking 
the movement out of the case. See 
that the enamel dial is not cracked 
or broken ; that the hands fit properly, 
are of the right length, and quite free 
of the hole in the ^1 ; that the can- 
non pinion is free of the glass, and 
that the seconds pivot is not too long 
and also free of the hole in the dial ; 
that the joint pin fits tight ; that the 
bolt and spring act correctly ; that the 
cap is clear of the case when opening 
the movement, and comes freely from 
the frame when taken off; and that 
the winding-square is free of the case. 
Having done this, push out the joint 
pin, and carefully examine the move- 
ment as a whole. See that the wheels 
and the barrel are upright within 
the frame ; that the wheels are free 
of each other, and of the frame or any 
part connected with it ; that the chain 
is free of the pillar and the stop-stud ; 
that the dial feet are not in the way ; 
and that the dial, or brass edge, as the 
case may be, fits properly against the 
pillar plate. By laying the nail on the 
surfoce of the glass, it will be easy to 
see whether there is sufficient freedom 
between the socket of the hand and 
the glass. In case of doubt, place a 
small piece of paper on the hand, cloe» 
the b^l, and tap the glass with the 
finger while the watch is in an inclined 
position : if free, the paper will be 
displaced. The dome must be at a 
sufficient distance from all parts of 
the movement, more especially the 
balance cock. If there is any occasion 
for doubt on this point, put a thin 
layer of rouge on the parts that are 
most prominent. Close the case, and, I 
holdi^ it in one hand to the ear, j 
apply a pressure at all parts of the | 
ba^ with a finger of the other hand, | 
listening attentively in order to ascer- 
tain whether the vibrations are inter- 
fered with. If the interval is insuffi- 
cimt, a trace of rouge will be found 
pn the inside of the dome. In such a , 
.lOMe, if the dome cannot be raised nor , 
hollowed slightly in the mandril (when ' 


formed of metal), lower as far as pos- 
sible the index work and the balance- 
cock wing, and fix in the plate, close 
to the balance, one or two screws 
with mushroom heads that will serve 
to raise the dome. 

Verge Watch. — To take the 
movement to pieces, begin by detach- 
ing the hands with a pair of nippers 
(if it is carefully done, the hands will 
I not be marked), then draw out the 
' pins wliich hold the dial, and remove 
it. These pins are sometimes very 
I troublesome to get out with the nip- 
pers or pliers, and are often best re- 
moved by pressing the edge of a knife 
into them close to the djal feet, and 
using the blade as a lever. The main- 
spring must now be “let down.’* 
Unscrew the click screw a little, place 
a fitting watch-key upon the barrel- 
arbor square, relieve the ratchet, and 
gradually let the ’spring down. Be- 
ginners should always ini^e it a rule to 
let down the mainspring at the com- 
mencement, and if the watch has main- 
taining power, as most lever watches 
have, also to relieve the detent, for it 
is a very bad plan to let the train 
I “run” down, and if by any chance 
i the top plate is removed with the spring 
wound up, the effect would be probably 
most di^trouB. The motion work, 
including the cannon pinion, being 
removed and the spring let down, pro- 
I ceed to untum the cock screw, and 
! take off the cock. The cock is the 
' piece that receives the top pivot of 
i the verge, staff, or cylinder. See that 
none of the screws overturn ; it is 
' important tliat all screws 8ho^dd be 
, perfect in this respect. If any should 
overturn, make a note in pencil on 
the board paper so that it not be 
forgotten. 

Withdraw the pin that secures the 
balance spring to the stud, jium round 
the balance until the spring is free of 
the stud, and remove the buivice. In 
some watches, the curb jni£i will be 
found bent over to prevent the balance 
spring from escaping from between, cn* 
more than one coil getting in. In such 
cases, tlie balance ^qning mjist be 
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freed from the curb pins as well as brass or copper lined pair), and see that 
the stud before attempting to remove the wheel has no movement either 
the balance. Proceed to take off* the backwards and forwards, or up and 
name-plate and regulator slide, push down. If a wheel is found to be loose, 
out the pillar pins, and remove the it must be secured at once. Place the 
top plate, when the wheels may be arbor in one of the holes of a pinion 
removed from their positions, and stake, so that the pinion head rests 
the watch will then ^ “ taken to firmly upon it, and, with a half-round 
pieces. " punch and hammer, carefully rivet the 

Clean the various parts before pro- pinion until the wheel is tight and 
ceeding with the examination. Before runs true in flat, 
beginning to brush, the oil and dirt Such wheels as are mounted upon 
must be wiped off* the plates with a brass collets, like the contrate wheel 
small piece of clean chamois leather, in the verge movement, and the 
The wheels and pinions must be well escape wheel in the lever, require to 
brushed, and the leaves of the pinions be treated rather dififerently. The 
thoroughly cleaned witha pointed piece collet must rest firmly upon the jaws 
of pegwood. A small piece of elder of a “pair of clams,” the clams being 
pith will be best adapted for cleaning held in the vice ; then the brass rivet 
the pivots. is slightly burred over. In the case 

When the dirt and oil are removed of a lever escape-wheel, great care 
from every piece, and the pivot holes must be exercised, or the wheel will 
in the plates have been “ pegged out,” l)e found out of flat, and it will not 
until the pegvsood comes out quite admit of being made true by the 
clean, the movement is ready for fur- ordinary method of “ bumping." The 
ther examination. See that the pillars best method of maki^ it secure is to 
are all tight in the frame, likewise the | carefully fix the pinion arbor in the 
studs t^t secure the “ brass-edge "to j clams, and then use the sh^ point 
the frame when the dial is not pinned of a needle as a punch, making 2 or 3 
on direct. If either of the pillars is burrs on the rivet of the collet. By 
loose, pin on the top plate with 4 ex- this means, the wheel is rarely thrown 
amining pins ; then rest the end of out of flat. Ordinary flat wheels are 
the pillar to be tightened upon a riveted as nearly true in flat as possible, 
filing block, and carefully rivet the and then if necessi^, “bumped”— 
pillar till it is quite firm. In a similar that is, the wheel is set up l^tween 
manner, the brass-edge pillars or studs the ends of a pair of callipers, and by 
may be tightened, removing the dial means of a little strip of brass— called 
and pin ning on the brass-edge to the a “toucher" — the crossmgs are found, 
pillar plate. If either of the pin holes which require ben(^ to n^e the 
is broken out, or the end of the pillar wheel run flat. It is then laid across 
is broken off*, it may be repaired in 2 the end of a bumping-up stake, and the 
ways. File off* the broken end of the necessary crossings are gently tapped 
pillar till a little lower than the sur- with the hammer until the wheel runs 
face of the top plate, make a centre true. The wheels must further be ex- 
mark, and drill a deep hole with the amined to see if any of the crossings 
largest drill it will safely bear ; then j are broken, or any of the teeth broken 
solder in a piece of brass wire to form j off or bent. If either of the crossingB 
a new pillar end, in which the pin hole is broken, there is no TOod remedy 
may be drilled. The other way is to but a new wheel ; although sometimes, 
use a smaller drill, and fit a screw in. when the watch jb an inferior article 
Proceed to try if all the wheels are or old the crossing may be neatly 
tight on their mnions. Hold the pinion soldered. In a good watch, such a 
firmly between the smooth jaws of thing should not be countenanced. If 
an old pair of pliers (or preferably a a tooth is bent, it may frequently be 
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raised to its proper position by the 
blade of a penknife, and sometimes by 
means of the twee^sers. 

To replace a broken tooth, a new 
tooth can be put in ; it is never advis- 
able to put in more than one tooth at 
the same part of the wheel. A wheel 
having 3 or 4 teeth broken off consecu- 
tively should be discarded as quite un- 
fit for service, and replaced by a new 
one. If any of the pivots shows signs 
of wear, is rusty, or in any way rough 
or uneven, it must be carefully bur- 
nished till quite smooth and straight, 
and the ends properly rounded up. 
When all these points are attended to, 
put the centre wheel in its place in 
the frame, pin on the top plate with 
the examining pins, and see if the 
centre wheel runs flat with the pillar, 
plate, or, in other words, that the 
pinion is upright. If it is not upright, 
rest the edge of the pillar plate on the 
workboard, and hold a small filing 
block upon the edge of the top plate 
in such a position that a few smart 
taps with the hammer will put the 
frame in its proper position. This 
being done, the depths, end-shakes, 
and pivot holes claim attention. First, 
try the great-wheel depth with the 
centre pinion, observing particularly at 
the same time that the fusee stands 
quite upright in the frame, for if it 
leans at aU towards the barrel, most 
likely the chain will not run on pro- 
perly, but slip up the fusee. See that 
the pivot holes are of the right size, 
and the end-shakes correct ; if not, 
alter as may be necessaiy. Tiy, in 
the same manner, the centre-wheel 
depth with the third pinion, the third- 
wheel depth with the fourth pinion, 
and the murth-wheel depth with the 
esoape pinion, taking care to remember 
the pivot holes and end-shakes. Ob- 
serve, ako, that the centre wheel is 
free of its bed and the third wheel of 
dbe pillar plate. 

In verge watches, it is very essential 
thatthe mainspring should be adjusted 
to the fusee, for the vertioal escape- 
^^raent is so sensitive to variations of 
motive force, that the time indi- 


. cated would vary with the force that 
reached the escapement. In other 
j escapements there is a kind of com- 
j pensatiou in the action of the escape- 
1 ment which renders adjustment un- 
i necessary. To adjust the mainspring, 

' the barrel, fusee, and centre wheel are 
; placed within the frame, and the top 
! plate is pinned on. The chain is then 
I attached to the fusee^ by the small 
hook, and to the barre'l by the large 
' hook, and wound up tight roui\d the 
latter by turning the barrel arbor with 
! a bench key. The ratchet is placed 
' on the barrel arbor, and the spring is 
I “ set up ” abqut half a turn— that is, 

I the arbor is turned round about half a 
j turn more tlian is required to pull the 
I chain tight. The “adjusting-rod" 
j (which is merely a weight^ lever with 
I sliding weight) is then secured to the 
I winding square, and about one turn is 
; given to the fusee. , The weight is then 
moved along the rod, until it exactly 
J counterbalances the force of the spring, 
j The fusee is then turned till fill^ 
I with the chain, and tested to see if the 
j mainspring exerts the same power at 
I the last turn as it did at the first. If 
I the last turn will pull over the weight 
I quicker than the first, the spring is not 
; set up enough. If, however, it shows 
I less power at the last turn than at the 
first, 4;hen it is set up too much. When 
j the correct adjustment is found, a 
I slight mark is made upon the end of 
i the top pivot of the b^el arbor, and 
I a corresponding one on the name plate 
j or top plate, as the case may be. 

! Another item requiring attention is to 
! see that the cannon pinion does not 
j confine the shake of t^ centre wheel, 
I and also that the cannon-pinion teeth 
; are free of the third- wheel teeth. 

I Having completed the examination 
I of the watch, with the exoeptiaa of 
i the escapement — which for i^e present 
: is assumed to be oorrect-^it only re^ 
I mains to clean the different parts and 
I put them together again. Tbiigreaiteat 
i care must be taken to thoroughly clean 
i each piece, and keep it clem until the 
• movement is replaced in the case. 
Several methods are foUowed for 
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giving the work a good appearance. 
Some workmen dip the various parts 
into pure benzine, others into spirits 
of wine or some other liquid, which 
renders the removal of grease and dirt 
easy ; but equally good results will be 
obtained from the following plan : Use 
a good soft watch-brush, occasionally 
rubbing it gently upon a piece of pre- 
pared chalk or burnt bone, holding the 
wheels, plates, and other parts in a 
piece of clean tissue paper, to prevent 
the perspiration from the skin soiling 
them. As each piece is cleaned, it 
must be placed under a “ covering 
glass ” (a wineglass broken at the stem 
^ing generally used for the purpose), 
to keep it free from dust until the 
movement is put together again. The 
chain docs not require brushing, but 
simply wiping with a clean piece of 
chamois leather or tissue paper. The 
“balance spring” (usually known as 
theiiair spring) is best cleaned by laying 
it flat on ihe board paper and gently 
patting it with the brush ; when very 
dirty or oily, the quickest way is to 
place it in some spirits of wine for a 
few minutes, and then pat with the | 
brush. 

The parts being ready for putting 
together, the first item to attend to is 
the oiling of the pivots which cannot 
be reached with the oiler after the 
movement is together. In the verge 
movement, these are the foot hole of 
the potence, the dove-tail hole, fol- 
lower hole, the pivots of the barrel 
arbor on which the barrel turns, and 
the jewel holes in the frame which 
have end-stones or cover-pieces in the 
lever. 

The plan of putting together is as 
follows : Take the potence, and, hav- 
ing oiled the foot and dove-tail holes, 
screw it in its place upon the top plate, 
put in the escape wheel (called the 
“ balance wheel ” in the verge escape- 
ment only), push in the follower, and 
oil its hole. Care must be taken to 
apply only a veiy minute quantity of 
oil— too much oil is as bad as none at 
all. See that the end-shake of the 
halanoe- wheel pinion is only just suffi- 


cient to ensure freedom, and that the 
wheel turns freely. Next take the 
pillar plate and arrange the wheels in 
their proper places in the following 
order : third wheel, centre wheel, 
fusee, barrel, and lastly the contrate, 
or fourth wheel. Put the top plate in 
position, and carefully guide the pivots 
into their respective holes, keying the 
plate just tight down upon the pivote, 
but using no undue force. When all 
are in their right places, secure the 
top plate with the examining pins, 
and see tliat the train of wheels runs 
freely. In putting together, every 
piece must be held either in tissue 
paper or the tweezers, and no “ finger 
marks ” must appear on the plates or 
elsewhere. If the wheels all turn 
freely, the examining pins may be 
withdrawn one at a time, and replaced 
with nicely-fitting burnished pins of 
suitable length. 

Adjust the name plate, as well as 
the slide containing the index, or regu- 
j lator, and secure them with the screws. 

I Try all the end-shakes, and see that 
I each piece has the necessary amount 
of fre^om without excess. Attach the 
chain by the small round-ended hook to 
the fusee, and by the large pointed 
hook to the barrel, and wind it regu- 
larly round the latter till the chain is 
pulled tight. Then set up the spring 
in accordance with the adjustment 
previously made. The pivot holes of 
the frame may now be 8]»ringly oiled 
also the hole in the cock which receives 
the top pivot of the verge. Proceed 
to put the verge in, exercising great 
care, for owing to its very fragile con- 
struction it is easily broken. Always 
see that the bottom pivot of the verge 
is fairly in thefoot hole beforeattempt- 
ing to put the cock on in place. 

The arbor that carries the balance, 
whether it is called a veige, a oyhnder, 
or a staff, has to be placed in a certain 
arbitrary position relative to the next 
piece moves it, in order to en- 
sure thq correct action of the escape- 
ment. When it occupies this position, 
it is said to be “ in beat ” ; when other- 
wise, “ out of beat.” position is 
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necessarily determined by the connec- 
tion of the balance spring with the 
plate, and one of the functions of the 
balance spring is to continually restore 
the balance, and with it the arbor, to 
its neutral position^. The operation of 
finding the exact place for the balance 
spring to be secured in the stud by 
means of a pin is called “ setting the 
watch in beat ” ; a practical method of 
setting the verge watch in beat is as 
follows : Put the end of the hair 
spring through the stud, so as to bring 
the verge approximately to its correct 
position, and pin it m^erately tight, 
taking the precaution to have the 
spring within the curb pins and quite 
flat. Put on the cock, and turn in 
the screw. Hold the movement in 
the left hand, and with the thumb of 
the right hand slowly and carefully 
pressforwardthecontrate wheelfallow- 
ing each escape of a tooth to be quite 
distinct ; observe how much the balance 
is drawn to the right in order to allow 
the escape to take place, and how much 
to the left. If it is found that the 
distances are equal, the watch is 'in 
beat ; if unequal, the cock must be 
removed, the pin withdrawn a little, 
and the balance spring moved in the 
the direction necessaty to make the 
“ draw ” equal. 

This being correct, the pin must be 
pressed in tight, the balance spring 
set quite flat, working equally between 
the curb pins, and 6mlly the cock 
screwed firmly on. The chain can now 
be wound upon the fusee, guiding it 
carefully into the grooves hy means of 
a points peg-^he stopwork having 
bMn tested at the time of adjusting 
the mainspring. Put on the cannon 
pinion, minute wheel, and hour wheel, 
and pin on the dial. The movement 
will now be finished and ready lor the 
case. 

Geneva Watch.— The following 
remarks refer in the main to foreign 
watches with a Lepine movement. 

Botate the wheels connecting the 
hour and minute hands hy the aid of 
a key ; a glance will suffice to show 
F whether the several depths, which 


should be light, are satisfactory. The 
wheels should not rub against one 
another, the plate, barrel, or stop- 
work. The barrel should have been 
previously examined to ascertain that 
it was not inclined to one side, as, if it 
were, an error would probably be made 
in estimating the degree of freedom. 
The set-hands arbor (the square of 
which should be a trifle smaller than 
that of the barrel arbor) must turn 
rather stiffly in the centre pinion, and 
the cannon pinion must l)e held on 
the arbor sufficiently tight to avoid all 
chance of its rising and becoming 
loose ; for this would alter the play 
of the hands and motion work. Any 
fault found in the adjustment should 
be corrected at once, to avoid doing 
so after the movement has been 
cleaned. Slightly round the lower 
end of the cannon pinion and the 
steel shield, taking oare to avoid form- 
ing a burr on the pinion leaves. These 
two pieces ought to rest on the ends 
of the centre-pinion pivots, and at 
the same time be some distance re- 
moved from the plate and bu- respec- 
tively. 

There ‘must be sufficient clearance 
between the plate and barrel ; the 
barrel and centre iriieel ; the several 
wheels in succession, both between 
themselves, their cocks, and sinks ; 
between the bdance on the one hand 
and its cock, the centre wheel, the 
fourth-wheel cock, the balance-spring- 
coils and stud on the other. The 
fourth wheel is frequently found to 
pass too near to the jewel forming 
the lower pivot-hole of the escape 
wheel. End-shake of the wheels may 
be tested by taking hold of an arm of 
each with tweezers and lifting it. This 
may* also be done in the case of the 
escape wheel, but, when the cookie 
slight, it will be sufficient to press 
gently upon it with a pegwood stick, 
then releasing it andobsemng tk^ ap- 
parent increase in the length of pivot. 
At the same time asominic tbA the 
' width and height of the passage in 
the cock are enough to* allow the teeth, 
I when carrying oil, to pats with the 
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requisite freedom. Holding the watch 
on a level with the eye, l^htly raise 
the balance with a pegwood point 
several times, each time allowing it to 
fall. The variation observed in the 
space between the collet and cock will 
indicate the end-sliake of the balance 
staff. 

Side play of the balance pivots in 
their holes can be easily estimated by I 
touch, or by the eye, attentively watch- i 
ing the upper pivot through the end- 
stone with a powerful glass, while the 
watch lies flat, and the lower pivot in 
the same manner with the watch in- j 
verted. If the endstones are not clear 
enough, which is rare, first remove one 
endstoue, and examine the pivot ; then 
replace it, and remove the other. It 
should be possible to rotate the balance 
until the hanking pin comes against its 
stop, without causing the escape wheel 
to recoil at all, or allowing a tooth to 
catch outside the cylinder behind the 
small lip. The banking pin sometimes 
passes too near to the fourth-wheel 
staff. The U-arms should rest as 
nearly as possible in the middle of the 
banking slot of the cylinder ; that is 
to say, they should be as far from the 
upper as from the under edge of this 
slot, so that the end-shakes may have 
free play in all positions of the watch. 
See that the baknce spring is flat *, tliat 
it coils and uncoils regu^ly without 
constraint ; that it does not touch the 
centre wheel, the stud, or the inner 
curb-pin (with its second coil). 

The rapid examination of the escape- 
ment may now be regarded as com- 
plete, if the watch in hand is merely 
Peing cleaned after having previously 
gone well. But if a watch that has 
not gone well previously, or if a new 
one, the action of the ’ escapement 
must be thoroughly tested. 

The train being in motion through 
the force of the mainspring or the pres- 
sure of a finger against the barrel teeth, 
examine with a glass all the depths 
that are visible. That of the escape- 
ment, for example, can be easily seen 
tmo^h the jewelled pivot-hole when 
this is fiat, the watch being laid hori- 


zontal and a powerful glass used. 
When the action cannot be seen in 
this manner with sufficient distinct- 
ness, hold the watch up against the 
light and look through it. Depths 
tlwt cannot be clearly seen, or about 
which any doubt exists, must be subse- 
quently verified by touch. With a 
new watch, it may be found necessary 
to form inclined notches at the edge 
of the cocks or near the centre hole of 
the plate, so as to see the action of the 
depths. But it is important that the 
settings of the jewels are not dis- 
turbed, and indeed that enough metal 
is left round these holes to ^mit of 
their being re-bushed, if necessary. 

Invisible and doubtful depths must 
be tested by touch, and the requisite 
I corrections applied after having re- 
I polished the pivots, etc., as may be 
necessary. Holes a trifle large are 
less inconvenient than those which 
afford too little play, providing the 
depths are in good condition. 

liemove the endstone from the cha- 
riot, and see tliat the pivot projects 
enough beyond the pivot hole when 
the plate is inverted. Remove the 
cock and detach it from the balance. 
Take off the balance spring with its 
collet from this latter, and place it on 
the cock inverted, so as to see whether 
the collet is central, when the outer 
coil is midway between the curb pins. 
Remove the cock endstone and end- 
stone cap, place the top balance pivot 
in its hole, and see that it projects a 
little beyond the pivot hole. Put the 
balance into the “figur%8” calliper 
to test its truth, and, &t the same 
time, to see that it is sufficiently in 
poise ; remember, however, that the 
balance is sometimes put out of poise 
intentionally. 

Let the train run down : if it does 
so noisily or by jerks, it may be as- 
sumed that some of the depths are 
bad, in consequence of the teeth being 
badly formed, the holes too large, etc. 
To test the latter point, cause the 
wheels to revolve alternately in oppo- 
site directions by applying the fin^ 
to the barrel or cent^whoel teeth, 
2 a 
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at the same time noting the move- 
ment of each pivot in turn in its hole ; 
a little practice, comparing several 
watches t^ether, will soon enable the 
workman to judge whether the play is 
correct. The running down of the 
train will also indicate whether any 
pivots are bent. 

Remove the barrel bar with its 
several attachments ; also the third 
wheel, and, if necessary, test the un- 
righting of the centre wheel by pass- 
ing a round broach or taper arbor 
tli^ugh it, and setting the plate in' 
rotation about this axis, holding a 
card near the edge while doing so. 
This will indicate at once whether the 
axis of the wheel is at right angles to 
the plate. If a marked deviation is 
detected, or the holes are found to be 
too large, they must be re-bushed and 
uprighted. If the error is but slight, 
the axes may be set vertical by bend- 
ing the steady-pins a little, in doing 
which proceed as follows : ^t the bar 
in its place alone, the screws a little 
unscrewed ; rest tilie side of the bar 
opposite to that towau^ which it is 
to be bent gainst a piece of brass 
held in the vice, and str^e the farther 
edge of the pbte one or two sharp 
blows with a small wooden mallet. 
Experience alone can teach the work- 
man to proportion the blow so as to 
obtain a given amount of deviation, 
and must enable him to ascertain 
whether it is desirable or not to pass 
a broach thro^h the steady-pin holes 
before operating as above explained. 

The centre pivots must project be- 
yond the holes in the plate and hu*. 
A circular recess is turned round the 
outer end of each of these holes so as 
to form reservoirs for oil. Owing to 
ttie neglect of these simple precautions, 
many watches, especially those that 
are thin, come bi^k for repair with 
their centre jnyots in a bad state, be- 
cause the oil could not be applied in 
sufficient quantity, and has bmn drawn 
uvray by the cannon pinion or the steel 
idueld. If a watch hu a seconds hemd, 
ssoertaui ^ means of the calliper that 
Its wheel is upright. Finally, ezamins 


each jewel to see that it is neither 
crack^ nor rough at the edges of the 
hole. 

The side spring, which must not be 
too strong, should reach with certainty 
to the bottom of the spaces between 
the teeth of the ratchet, and this 
latter should be held steadily in posi- 
tion by the cap. The barrel is made 
straight and true on its axis, the arbor 
liaving been previously put in order if 
required. It is a good plan after 
making the extensive repairs here 
spoken of to again test the barrel and 
centre-pinion depth, either by touch 
or by drilling a hole for observation. 
The screw of the star wheel must not 
project within the cover nor rub 
against the dial ; it must be reduced, 
if either case presents itself. 

The action of the stopwork must be 
well assured, especially when the 
actual stop occurs. It is a good plan 
to, as it were, “ round up ” the star 
wheel and finger-piece, with an emery 
stick, supporting them on arbors. 
There must be no possibility of fric- 
tion between the finger and the bottom 
of its sink. To test the stopwork, 
take up the winding square of an arbor, 
with the barrel, etc., in position, in a 
pair of sliding tongs or a Birch's key ; 
hold the tongs between the last th^ 
fingers and the palm of the left hand, 
the first finger and thumb being applied 
to the circumference of the bairel so 
as to rotate it, first in one direction 
and then in the other. During this 
movement, take a pegwood point in 
the right hand, and tiy to turn the 
star wheel against the direction in 
which it would be impelled by the 
finger. The tooth .tliat is just gmng 
to engage with the finger will thus be 
caused to take up the worst possiUe 
position for being turned, and tihius, 
if the action px>ves to be.^sa£i8fiwtoiy 
for each tooth, you may rest content 
as to the future *, providing|^ oonise, 
that the engagement takes pime square, 
and there is no tendenw to mm 
distortion of the metal. Ify bedding 
the sliding tonga in a vice, both hands 
can be ke^ at uberty. 
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deanvng . — It fecilitates the work 
to secure order in taking to pieces and 
cleaning, preventing the screws from 
being mixed, etc. It is a good prac- 
tice to prepare beforehand one or more 
boards, in which grooves and holes are 
made in positions to correspond with 
those of the several pieces on the 
plate of the watch, as indicated by 
Fig. 110. The round holes receive the 
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cock and bar screws, which may be 
cleaned while the other parts are in 
the benzine solution. (Two holes are 
shown side by side for each bar and 
cock, BO that the same plate will serve 
for a It^e and small watch.) The 
oval or drcular hollows at a and round 
6 receive the cap screws, and 6 the | 
shield ; c holds the screws of the side ' 
spring and star wheel, and the finger- | 
piece pin ; d is for the screws of the 
top endstone, and e for those of the 
bottom endstone, etc. 

Very conveniently divided deal 
boxes, for holding the several parts of ; 
* watch when taken to pieces, are in j 
general um watchmakers. They i 
ere of foreign manufacture, and mea- 
wre about 6 in. by 4, and 1 in. in ! 
depth, thus being large enough to con- i 
win all the parts of any ordinaiy watch. ' 
^ery young workman will find the i 
^vanta^ of noting on a paper, bavr- 1 
wg the number of the watch, the 
wiocesave operations that have to be 
done, striking them out one by one as 
thework progresses. , 

whatever the system of cleaning 


I adopted, it is essential that it be con- 
cluded by passing a pegwood point 
into each of the holes. Brillian(^ is 
given to the surfaces of cleaned pieces 
by passing a carefully kept fine brush 
over them. A brush that is greasy 
can only be cleaned by soap and water, 
and a new brush is prepar^ for use by 
passing an inclined cutting edge over 
the ends of its bristles so as to taper 
them off to finff points, and to remove 
knots due to hard parts or to bristles 
becoming united. This preliminary 
treatment is completed by charging 
the brush with French chalk, and 
rubbing it vigorously on a dry crust 
of bread, until the brush can be passed 
over a gilded surface without scratch- 
ing it. The bristles are maintained 
in good condition by the same treat- 
ment. Billiard chalk is very effective 
for this purpose. The greater number 
of cavities there are in a crust the 
better it will act. Groat bread seems 
to be preferable to that made from 
wheat, because the latter contains 
greasy particles which prevent the 
brush from being kept thoroughly 
clean. A burnt Irane is an exceUent 
substitute for the crust, and has the 
1 advantage of causing the brush to im- 
‘ part a very brilliant appearance to ob- 
jects on which it is us^. 

Cleaning with a brush is less used 
now than formerly, as it can be 
adopted with safety with the old- 
fashioned gilding, but is too severe for 
the thin galvanic coats that are applied 
I at the present day. It may, however, 
i be resorted to for getting up the sur- 
face of polished brass wheels, for 
example. Put some French chalk or 
wdered hartshorn (which can be 
ught at a chemist’s) in pure alcohol. 
Shake the mixture, and with a fine 
paint-brush coat the object with a 
small quantity of it, subsequently 
brushing the surface with a brulli that 
is in very good condition. Polished 
wheels may be made to present a very 
brilliant appearance by this means, 
Uit their teeth and the leaves of 
pinions must be afterwards carefully 
cleaned. The French chalk and faarts- 
2 B 2 
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horn are more effective according as 
they have remained a longer time in 
the alcohol ; doubtless owing to the 
fact that the hard grains are then 
more completely dissolved. 

In soaping, it is advisable to use a 
soap that quickly produces a good 
lather. The object is held in the hand 
and cleaned by rubbing with a soft 
brush charged with this lather ; then 
immerse firet in clean .water, and sub- 
sequently in alcohol, moving it about 
in each ; it may be left for a few 
seconds in this latter, and, on being- 
removed, it is dried with a fine linen 
rag or soft muslin. A stroke with a 
soft brush in good condition will give 
brilliancy to the surface. If cold 
water dissolves the soap very slowly, 
employ warm. If about to soap 
polished wheels, the surface must be 
first got up with a buflfstick and rouge, 
or by brushing with hartshorn. The 
balance spring may be cleaned by lay- 
ing it on a linen rag doubled, and 
tapping it gently with a brush charged 
with kther ; then dipping in water 
and alcohol in succession. The alcohol 
may be used hot or cold, its action be- 
ing more rapid and effective in the 
former case. But there is no occasion 
to use hot alcohol except when deal- 
ing with substances such as wax, that 
resist its action. 

The employment of essences in 
cleaning watches is becoming more 
- general every day. They are to be 
obtained at all the tool-shops, together 
with full instructions in r^ard to 
their use. A few observations may 
be not out of place. The objects are 
left in the solution for a few minutes, 
in order to allow all adhering matter 
to dissolve, but not too long, as certain 
qualities of benzine, etc., are apt to 
leave stains. Dry the pieces on re- 
moving them, and finish by passing 
over a fin^ brruh that has been charged 
with chalk and subsequently rubbed on 
a hard crust or burnt bone. The fol- 
lowing composition has been strongly 
.secommended: 90 parte by weight of 
refined petroleum, and 25 of sulphuric 
ether. The objects are immen^ iar 


several minutes, and on removal from 
the bath are found to be clean and 
bright. It must not be forgotten that 
many of these essences are liable to 
ignite near a lamp. 

Putting together . — The following 3 
rules must be observed in arranging a 
system of putting the watch together : 
(1) avoid taking up the same piece 2 
or more times ; (2) hold it lightly as 
any pressure will produce a mark ; 
(3) keep it as short a time as possible 
in the fingers. Any linen rags used 
must be free from fluff, but rags of all 
kinds should as far as possible be re- 
placed by certain kinds of tissue paper. 
The best kind will be that which, 
while securing a given degree of plia- 
bility, will prevent heat and moisture 
from passing through. Blue tissue 
paper should be avoided, as it is often 
found to encourage the formation of 
rust on steel-work* 

The following order is often adopted 
in putting together the ordinary form 
of Geneva watch. Commence by put- 
ting the several parts of the barrel to- 
gether, attaching it to the bar and ob- 
serving the directions given farther on 
with regard to the distribution of oil. 
Owing to the position of the stop-finger, 
it is sometimes found that the main- 
spring must be set up either ^ or { of 
a turn. Very often J is not sufficient, 
and in such cases it is necessary, before 
putting together, to ascertain that the 
spring admits of at least 5 or turns 
in the barrel. If it will not allow this 
amount, and yet has to be set up f of 
a turn, too great a strain will come 
upon the eye of the spring in winding. 
Fix the chariot with its endstone on 
the under side of the plate. Replace 
the fourth wheel, making sure that it 
is free, has no more than the requisite 
end-shake, and is upright. Then the 
escape wheel, testing it in a similar 
manner. See that the teeth have 
sufficient freedom on both sides of the 
cock passage, then make th^ 2 wheels 
run together with a pair of tieeezers or 
pegwood in all positions of t^ plate to 
make sure of everything being free. 

Having attached the index and end- 
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stone to the Ijalance cock, and the 
balance spring to tlie balance (ol»8erv- 
ing that the centre of the stud is 
against the dot on the balance rim), 
place some oil in both the balance 
pivot-holes ; adjust the balance to the 
cock, after placing a drop of oil in the 
cylinder, and set in position on the 
plate. Some workmen apply a drop 
of oil to the top of the escape-wheel 
pivot-hole Ixifore setting the balance 
cock in its place, but others prefer 
only to add the oil after the escape- 
ment has been tested. Placing a small 
piece of paper first between the balance 
and cock, and then between the balance 
and plate, ascertain whether the escape 
wheel occupies its correct position in 
reference to the cylinder, in order that 
the escapement may act properly. 
Tliis test is especially necessary in deal- 
ing with very thin watches or those in 
which the cylinder banking slot is ex- 
ceptionally narrow. 

Next fix the barrel bar to the plate. 
Set the third wheel in its place, and 
lastly the centre wheel, after putting 
a little oil on the shoulder of its bot- 
tom pivot. Before putting the bar 
over it, apply oil to the top pivot in a 
similar manner ; then screw it down. 
After this is done, screw on the third- 
wheel cock. Apply a small quantity 
of oil to the 2 centre pivots, and very 
lightly to the others tliat have not al- 
ready been oiled ; give a turn to the 
key, and listen to the tick of the watch 
in all positions. This should always 
be done before replacing it in the case. 
After passing the slightly-oiled set- 
hands arbor through the centre pinion, 
and adapting the cannon pinion to its 
end, reverse the watch, passing the 
end of the centre arbor through a 
hole in the riveting stake, so that the 
watch is supported on the end of the 
cannon pinion ; a light blow of the 
hammer on the square end of this arbor 
will then suffice to drive the cannon 
pinion home. Some do this before re- 
placing the movement in its case, and 
some after. Add a little oil to such 
pivots as have not already received 
enough, and fix in their places the re- 


maining parts of the motion work, the 
dial and hands : the watch then only 
requires to be timed. 

Oiling . — The distribution and appli- 
cation of the oil are of more importance 
than might be thought, and have a 
very marked influence on both the time 
of going and the rate. Very fluid oil 
may be used for the escapement and 
fine pivots, where only a small quan- 
tity is needed, and the pressure is slight ; 
but it is not suitable in other places, 
on account of its tendency to spread, 
and leave the rubbing surfaces. If too 
much oil is applied, the effect is the 
I same as if there had been too little ; it 
runs away, and only a minute quantity 
is left where it is wanted. 

To apply oil to the coils of the spring 
is not enough ; some must also be 
placed on the Attorn of the barrel. 

I Before putting on the cover, moisten 
the shoulder of the arbor-nut that 
comes in contact with it with oil ; by 
doing BO, when oil is applied to the 
pivot, after the cover is in its place, 
this oil will be retained at the centre 
of the boss in the cover. Moreover, 
it will not then be drawn away by the 
finger-piece, passing from this to the 
star wheel. The oil applied to the 
upi)er surface of the ratchet, to reduce 
its friction against the cap, must not 
I be in such quantity as to sproswl on to 
I the winding square. It is a good plan 
. to round off the lower comer of this 
. cover. The observation made in refer- 
ence to the oil applied to the barrel 
cover may be repeated for the centre 
wheel. 

After the drop of oil is introduced 
into the oil-cup of the balance pivot- 
hole, insert a very fine pegwood point, 

^ so as to cause the descent of the oil ; 
a small additional quantity may then 
be applied. When this precaution is 
not taken, it frequently happens that 
in inserting the Glance pivot, its co- 
nical shoulder draws away some of the 
oil, and there is a deficiency both in 
the hole and on the endstoue. Some 
workmen place a single drop of oil 
within the cylinder, and when the 
escape wheel advances, each tooth takes 
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some up. This meihod is uusfttis- 
fsctory, because the earlier teeth re- 
ottve sucha quantity of dl that it nms 
down the p^ars, wh^ it is useless, 
and merely tends to increase the weight 
of the wheel. A much better plan is 
‘ to put a very small quantity in the 
cylinder, and on the flat of each tooth, 
or erery second or third tooth. It 
will thus be evenly distributed, and 
will not tend to flow away. The es- 
cape-wheel pivots require but a small | 
quantity of oil. It often happens, i 
however, that the workman applies j 
too much, and ii runs down to the 
piaion. The leaves thus become greasy 
and stick, while the pivots are run- 
niM diy. 

IBp jgdiali Watch.— Many of the 
remarks made in speaking of the 
Geneva movement are equally applic- 
able to that of English construction. 
It will be well, however, to supplement 
them by a few special directions. The 
following points require attention. 
See that the position of dial is not 
altered by closing down the bezel ; 
that the fusee dust-cap does not touch 
the dome or eap ; and that the diamond 
endstone or other jewelling of the 
balance cock is free of the case. In 
f-plate watches the chain is occasion- 
ally found to rub agsunst the edge of 
tlie case, or the top plate to press 
against the bottom ^e of the same, 
.causing the train to ^d. See tliat 
* the bidance and chain, and the fusee 
great wheel, are free of the cap where 
one exists : the chain is especially 
liable to rub after the breaking of a 
strong spring, which may cause the 
barrel to bulge, when it may also rub 
against the potence. Ascertain that ! 
none of the dial-plate feet or pins touch i 
the train ; that the hour wheel is clear 
of the third and fourth wheel bar; 
and the minute wheel out of contact 
with the dial plate, and not pressed 
by the dial, ^e that the third wheel 
is free in its hollow ; and that the 
hsmoe, more especially in oversprung 
«watches, is clear of the barrel. 

The index or regulator must be 
tested, eiqiecially in watches that are 


I undeNiprung, at several points betwom 
I and ** slow/' to see that it po- 

; where approaches too near |he spring, 
is held with sufficient flrmees, and 
that it never comes near enough to the 
guard pin for contact to occur. See 
. that the potence screw and steady-pins 
do not project, and tliat the barrel does 
not touch the name plate, balance cock, 
top plate hollowing or groat wheel. 
Before taking off the top plate, notice 
the position of the detent in the steel 
wheel, and the amount of its end- 
shake ; the wear of the holes, and 
h*eedom of the train wheels ; the posi- 
tion of the third pinion with respect 
to the centre wheel, and that of the 
escape wheel to the lever. See that 
the banking pins are not loose or bent ; 
that the guard pin, which protects the 
balance staff when the chain breaks, is 
near enough to the barrel and the 
potence. When the watch is taken 
to pieces, any loose pillars or joints 
must be secured, pivots examined to 
see whether worn or bent, and those 
working on endstones, that th^ come 
through the holes. The fourth-wheel 
pinion must be free in the hollow of 
the pillar plate and the centre wheel 
in its hollow ; a similar examination 
also must be made of the collet and 
pin which secure the great wheel to 
the fusee. If a chaiu is broken near 
the barrel end, the stopwork is pro- 
bably defective or the spring too strong. 

The following faults may occur in 
English stopwork . The stop may come 
opposite the fusee snail too soon or too 
late, allowing one turn too few or too 
many of the fusee ; or the bade of the 
snail may butt against the stop, and 
thus stop the watch after go^ for a 
few hours. Ovenvinding sometimes 
occurs in consequenceof tiie stopspring 
being locked between the aboulaer of 
the stop and its brass stud ; and the 
blade of the snail or tbe end of the 
stop may be worn or bent i^eaniu. 
In |-plate fusee watches, sm that tbs 
balance does not come too itehr to the 
fusee, fourth wheel, centre wheel, and 
sometimes the escape wheel. * The 
breaking of a ’nudnsprlipg sometimes 
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BtraiiM certain teeUi of tho great 
wheel. 

In examining a lever eeoapement, 
the following p^culars ehoula always 
he attended to. See that ruby pin 
and pallet stones are firmly set ; that 
ueitW pallet nor roller is loose on its 
staff; and that the lever and pallets 
are rigidly fixed together. The guard 
pin must be firm, the balance well 
riveted to its collet, the spring collet 
sufficiently tight, and the curb pins 
firm. If there is a compensation bah 
ance, ascertain that each screw is tight. 

So great a variety of arrangemente 
of the mechanism for winding watches 
at the pendant is met with at the 
present day, tliat it would be impos- 
sible to give detailed directions in 
regard to their examination ; the fol- 
lowing general remarks, however, will 
be found of value in directing attention 
to the points which most require it, 
and will suffice for any intelligent 
workman. It should be observed at 
the outset, that the adjustment of 
keyless work is almost entirely a ques- 
tion of depths, and the workman who 
has thoroughly mastered this subject 
will rarely experience any difficulty in 
dealing with keyless mechanism. Care- 
fully observe each depth, etc., in suc- 
cession, to make sure that no prejudicial 
friction occurs either between teeth or 
by contiguous parts coming in contact. 
All springs should act solely in the 
direction in wliich pressure is required 
of them. 

Special attention should be given to 
the intermediate steel wheel for com- 
municating motion to the cannon 
pinion, when this exists, as it is per- 
manently in gear with the train, so 
that any unevenness of the depth will 
affect the rate : if the minute wheel 
have too much end-shake or play on 
its stud, it is apt to ride on the inter- 
mediate steel wheel. The Motion of 
the cannon pinion on the set-hands 
arbor must not be excessive, since it 
would involve too great a strain on 
the twth of the minute wheel ; nor 
^ slight, since the hands would be 
liable to be displaced on releasing the 


set-hands stud. If the mtennediate 
wheel has too much end-shake, limit 
this by an excentric screw overhqjping 
its ed^. Test the spaing of the set- 
hands stud, to see that it is n^ too 
strong or tw weak, and that it moves 
parallel with the plate. Failure in this 
latter particular might lead to its rising 
on to the rocking bar or other piece on 
which it acts. 

Examine the winding-pnion depth, 
to see that it is neither too deep nor 
shallow. The set-hands stud spring 
must be strong enough to resist any 
accidental pressure on the stud ; but, 
on the other hand, the strength must 
not be excessive, as the spring will then 
be all the more liable to bre^, besides 
causing inconvenience when setting the 
{lands . The course of the spring should 
be banked at the point which gives a 
good depth between the winding and 
interme^ate wheels. The minute- 
wheel stud must be firm in the plate, 
as any accidental binding might other- 
wise unscrew it, occasioning the break- 
age of the dial. When the minute 
hand is carried by the set-hands arbor, 
and not by the cannon pinion, care is 
necessary in fitting this latter, for if 
too loose, it will rotate in setting the 
hands without carrying the minute 
hand round, and the minute and hour 
hand will cease to agree. 

Attention must be paid to the ap- 
plication of oil to keyless work, as. in 
its absence, rust rapidly forms, and the 
mechanism becomes bound. Of course, 
all bearing surfaces, such as the in- 
terior of the pendant, intermediate and 
minute whed studs, studs or screws of 
the rocking bar or other surfaces on 
which wheels rotate, must be lubri- 
cated ; an equally important point is 
to libendly oil the teeth of the winding 
pinion and the bevel or crown whem 
that engages with it. The application 
of a little oil inside and outside the 
cannon pinion must not be omitted. 

Several watchmakers have notioed 
that the oil is preserved intact longer 
after washing with soap, if well done, 
than after cleaning with bemdnes, etc., 
though in some instances it nu^ be 
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that the latter process was not properly 
performed. However, the following 
is the method adopted for some years 
by Bertrand : Dissolve in about 1 qt. 
of raihwater a piece of Marseilles soap, 
about IJ in. square, pared very fine, 
and add a piece of black soap the size 
of a liazel-nut. Boil, filter through a 
linen rag, and bottle the liquid. When ! 
required for use, pour a little into a : 
capsule, and place the parts (excepting I 
those fixed with lac) in it, boil it j 
slightly, and after having put back | 
the liquid in the bottle, pass the parts | 
through rainwater, slightly boiling, 1 
and then plunge them in alcohol. On 
taking them out, dry them with a ! 
linen rag. By this means, the pieces 
are much better cleaned than they 
would be, if benzines were used. 
Should the polished wheels turn a 
little brown, the colour may easily be 
made to dmppear by passing lightly 
over the stained portion, and without 
touching the steel, a ^ncil-brush dipped j 
in water mixed with potash oxalate ' 
(commonly called salts of sorrel), and I 
dipping in water and alcohol. If ne> j 
cessary, it may be touched up with a j 
dry chamois leather. 

Pitfoting . — This may, in some re- 
spects, be called the most tedious of | 
any work connected with watch repair- j 
ing ; for it is certainly no easy job for 
the novice to drill down the centre of 
a small pinion, especially when the 
pinion is left extra hard, which is often ' 
the case. Making the drill to the 
required shape and hardness is one of , 
the main things to be considered. A ' 
needle is the l^t steel to be obtained 
for this job. Heat the needle in the 
flame of a candle to a cheny-red, then 
hammer it into shape. This must be ; 
such a form as will give as much i 
strength as possible ; therefore, do not ' 
hammer the sides too flat, or the edges | 
will snap off when hard. It must not 
be too pointed for drilling steel, but 
will work y&j well without a pint, 
pipided a nice cutting shape is ob- 
taiaM, which is secui^ by making 
the end a little larger than the other 
and slightly flattened with the 


round-faced hammer, then stoning up, 
BO that there is an edge in the centre 
of the flattened part. If this edge is 
slightly rounded instead of pointed 
like a brass drill, it will make the drill 
cut longer than the pointed sliape, as 
there is more of the cutting surface 
utilised at one time ; therefore there 
is not the amount of wear on any par- 
ticular point of action, so it will cut 
long after a pointed drill has become 
dulled. To get the drill extra hard, 
hold it in the candle flame until it be- 
comes a cherry-red, then immerse in 
quicksilver. Do not get it to a white 
heat, or the steel will be too brittle, 
and never cut satisfactorily. A candle 
is much better tlian gas for making up 
drills, as the gas burns the steel, owing 
to the sharp current of air tlirough 
the burner. Some use water and some 
oil to Iiarden the drills, while others 
use the tallow of the candle. Either 
will have the desired eflect, providing 
the steel has not been heated too much 
before putting in — a deep red is quite 
sufficient. 

Suppose the drill is hard enough to 
cut down the required steel where the 
pivot is wanted — say a verge third- 
wheel bottom pivot. After finding the 
centre, apply plenty of oil to the drill, 
then drill down until you get about 
the depth of a pivot’s length. Now 
file the steel a perfect fit to this hole. 
There is no better steel for the pivot 
than a needle, brought down to a plum 
colour. When it is stoned to fit the 
hole tightly, drive it in with the flat 
liammer. If it is a good fit, you may 
now cut it off a little longer than 
required, run a point on it, put the 
point into the turns, and see if the 
pinion runs true. If so, the pivot may 
soon be finished ; but provided you 
have got the pivot a little out of the 
centre, you must make tibe point i 
little out of the centre of it to that 
the pinion will run true ; thw turn it 
true before you begin with tibe pivot- 
ing file, or you will find the |ftVot will 
never find the centre by filihg. Great 
care should be taken in getting the 
point of the pivot in the proper jflaoe 
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before b^nniug to turn. With care, 
pivots may be put in, so that the watch 
will not suffer therefrom. Even if it 
is a wheel, whose being out of poise 
does not matter, it will throw the 
depths unequal, providing the pivot is 
out of the centre. It is sometimes 
rather tedious to get the pinion true 
from the point of pivot as aclvised, 
but there had better be a few minutes 
taken there tlian to slip the job and 
then have a Iwd depth to correct. 

In putting in a verge fourth pivot, if 
it be a seconds pivot, drill the pinion 
far enough, or, as before, the length 
of the seconds pivot — this will make 
a finn job of it. Care must lie taken 
Tiot to break the drill in ; but with a 
properly sliaped drill and a steady liand 
there is not often a break. 

Whether verge, lever, or Geneva 
pivots, they can all be done in the way 
stated, but of course a Geneva escape- 
wheel pivot requires more practice than 
a third-wheel pivot of a verge watch. 
With this the wheel must be taken off 
in order to get the ferrule on to run it 
with. In putting on the wheel again 
the best tool to use is a pinion riveting 
tool, as it is then left nice and flat. No 
watchmaker should be without this 
tool, as it is so useful for all kinds 
of riveting where accuracy is required. 
It will leave the brass perfectly polished 
where it is used to rivet a balance on. 

There are pivots where the drill is 
not used. Some drill in the turns, 
others use the mandril, with the wheel 
shellackeii firmly in it, holding the 
drill on the rest ; while others employ 
the old-fashioned method of holding 
the wheel in the hand and running the 
drill in the vice holes. The operator 
may choose his own method. 

Now for a pivot without any drilling 
— a staff top pivot for instance. Drive 
out the old staff entirely (the steel part 
of it), then cut off the steel about half 
as much as reaches through the brass ; 
stone the end flat, then put it in again 
as before. This will leave a hole in 
the top part. Put a piece of properly 
tompes^d steel in this hole, solder it 
in with a small portion of solder, then 


centre the point so that the body of 
the staff runs perfectly true ; put it in 
the turns, and turn down to required 
ahaj)e for pivot, finishing off with file 
and burnisher. This is the best method 
for a staff top pivot, which can be done 
without much fatigue. Of course this 
method cannot be resorted to when it 
is a solid steel staff, such as the Wal- 
tliam staffs. In this case the drill h^ 
to be used ; but when the operator has 
had plenty of practice with the turns 
he would be very likely to put in a new 
staff rather than a pivot. Even in put- 
ting in a new staft' (English), the steel 
can be driven out, and another piece 
put in, saving the trouble of turning 
the brass. In doing this, care must 
be taken to get the old brass to run 
true on the centres before using the 
graver, or the balance will be out of 
poise. 

We now come to the easiest pivot 
iob, although by some it is thought to 
be a very delicate and tedious job— 
the cylinder pivot. Provided the top 
plug is a good fit, but has the pivot 
broken, simply drive out the plug a 
little way (the length of the pivot), and 
run a new pivot on the same plug ; turn 
it back a little way to give it a good 
appearance. This may be done com- 
plete in 10 minutes ; so it is not very 
serious after a little practice has been 
had at it. In driving out the plugs, 
make a steel stake with holes through 
and chamfered on the top ; tlUs will 
let the plug move while the shell is 
held firmly on the stake. 

New Mainspring , — The barrel cover 
being removed by the blade of a small 
watch screwdriver, the arbor is first 
taken out and then the broken spring. 
If, without doubt, the broken spring 
was the original spring, and the watch 
is of fair quality, it is well to follow 
the rule generally adopted by the trade, 
and replace it with another of “ the 
same width and strength.” Frequently, 
however, it happens that tire spring is 
not the original, but one putin bysome 
careless workman either ignorant of 
what conditions a spring should fulfil, 
or contented with the nearest spring 
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to the original that he happened to 
poaoegs. In such a cage, the general 
rule does not apply. 

Suppose, by way of example, that 
you have a broken spring to replace, 
which evidently is not of the proper 
width and strength for the bc^l it 
occupied, and consequently notadapted 
to the watch. The first consideration 
is its width, which should be as great 
as the barrel will fairly admit, reach- 
ing from the bottom of the barrel to 
the groove barely, excepting where 
the barrel cover is hollowed out, when 
it may reach it fully. If the spring is 
not wide enough, its working will be 
irregular ; if too wide, then it will 
bind in the barrel The next point is 
the thickness, and it is most impor- 
tant that this should be correct for the 
watch to perform satisfactorily. If the 
s(»'ing is too thick, the action of the 
escapement will be hurried and its 
rate unsteady, and the chain more 
liable to break ; while, if too thin, the 
escapement will be sluggish, and the 
watch apt to stop altogether. The 
strength of the spring should be such 
that, when of the proper length, hooked 
in the barrel and wound up, it may 
cause the barrel to make about } of a 
turn more than is required by the 
length of a chain that occupies the 
fusee when fully wound. The length 
of a spring should be such that when 
wound in the barrel it should occupy 
about 1 of its diameter. Having gauged 
the width and found the correspond- 
ing springs, one of the proper stre^h 
will be found as a rule to be a little 
larger in diameter than the barrel, or 
one that would almost fill the barrel 
if it were wound in, so that it is neces- 
sary to break off a short piece that the 
ban^ may not be too full. This ap- 
plies'to the springs as bought from the 
makers, coiled within a wire ring, and 
is merely given as an approximateguide 
tosdection. • 

Having selected a spring apparently 
suitable, it must be shortened as much 
as is ueoessary , and * ‘ hooked in, ” when 
tt'ipiist be finally tested holding the 
bs^l tight in the left hand and wind- 


i^upAe spring by means of a pair of 
sliding tongs attached to the squared 
end of the barrel-arbor, and observing 
how many times it causes the barrel to 
revolve. If it makes an insufficient 
number of turns, the spring is too 
thick ; if too many, it is too thin. 
Although this may be stated as a 
‘ general rule, it is not without excep- 
tions, as, for example, in verge watches 
it is occasionally expedient to use a 
somewhat weaker spring than will 
only make the proper number of turns, 

. owing to an imperfect and unequal 
balance wheel not admitting of a close 
and correct escapement. There are 2 
methods of hooking in mainsprings : 
in one, the hook is in the Ijarrel, and 
the spring only requires a hole in it 
near the end ; in the other, the hook 
is attached to the spring, a hole being 
formed in the barrel to receive it. Jn 
replacing a spring ^^ch only requires 
a hole in the end, it must be carefully 
tempered by means of a very small 
flame, so applied tliat the spring may 
be gradually and equally tempered 
from the end where the hole is to be, 
which should be rather soft, to about 
i in. of its length. The hole should 
be square^ as Imng the least liable to 
constrain the spring, and prevent its 
proper action in the barrel. It is 
usual, after making the hole, which is 
punched with a pair of mainspring 
nippers, to pass a file lightly across 
the end of the spring and round off 
the comers, giving it a neat and work- 
manlike appearance. When the hook 
is to be attached to the spring, the 
latter is tempered in the manner al- 
ready described, and a small round 
hole is punched in it. A piece of 
“ho<^ing-in” wire is then fitted to 
the hole in the barrel, and placed in 
the jaws of a pair of sliding tongs in 
such a manner that a pivot inay be 
filed on it to fit the hole in the spsing, 
and cause the piece of hooking^fi wii«. 
to form a hook standing at the proper 
angle to suit the hole in the, Wral. 
The hookix^-in wire is then putin the 
vice, and the mainspring is firmly 
secured to it by riveting^ when* tto 



Clock and Watch Mending : English Watch. 379 


length of the wire is cut off, ^viog 
only sufficient to form the hook.' The 
end of the spring is usually finished 
like the other, but left poinjbed instead 
of round. 

New Barrel'hook. — When this is 
necessary, it is always a good plan to 
put in one of steel, and not brass, as 
they frequently are. The hook should 
be “ tapped ” in very tight and nicely 
shaped, not standing up too high in 
the barrel. 

Tightening Barrd-cm^er.- When a 
barrel cover is loose, it should be 
covered over with a piece of thin paper 
and gently tapped with a round-faced 
hammer all round the edge, which, if 
carefully done, will spread the cover 
a little without marking it. 

New Barrd-arhor. — There are 3 
kinds of arbor commonly in use — the 
plain English, the plain Geneva, and 
the Geneva with soUd ratchet. The 
fitting of a new one of either kind 
requires to be done very carefully, it 
being absolutely necessary that the 
pivots should be accurately fitted, and 
the end-shakes very exact, for the 
barrel to run true and give satisfaction. 
Either of the plain arlwrs can be made 
from a piece of ordinary round steel, 
or an “ arbor in the rough ” may be 
obtained from the tool shops. In the 
former case, it will be necessary to 
turn the steel somewhat to sliape in 
the lathe ; but when bought in the 
rough, the arbor is quite re^y for the 
more exact turning which is done in 
“ the turns.’' A screw ferrule is at- 
tached to one end of the arbor, and 
the body or centre part is first turned 
to the proper width and diameter, the 
measurement being taken from the old 
arbor ly means of the pinion gauge. 
The arbor is then turned down and 
polished until it fits the holes in the 
barrel just tight, when a round broach 
passed lightly into the holes will give 
the neoessary freedom. 

If an English arbor, the next step 
be to turn the top pivot and fit it 
into the name plate, and afterwards 
file the square on the other end of the 
arbor to receive the ratchet. If, how- 


ever, it is a Geneva arbor, the square 
for the stopwork finger-piece must be 
made, and the lower pivot finished 
first, and the top or winding square 
(which also I'eceives the ratchet) last. 
In filing these squares, great care must 
be taken to make them really squares. 
The best plan to ensure success is to 
turn a line where the square is to end, 
and file them up in the turns between 
the centres. The ends of the squares 
and pivots are usually finished in the 
screw-head tool. The hook to take the 
j mainspring is formed by drilling an 
obUque hole in the body, and driving 
in very tight a piece of good tempered 
steel, which is then filed to shape. In 
case of a Geneva arbor with solid 
ratchet, it is necessary to buy the 
arbor in the rough, and advisable to 
have that kind wffich is half finished, 
for the hotly is then screwed on and 
the ratchet polished. It is almost 
impossible to tap a good thread with 
the ordinary screw-plates suitable for 
this purpose ; and if an arbor not 
already screwed by the proper plates 
must be used, it will be found much 
better to accurately fit on the body 
with a plain round hole, and secure it 
with a good steel pin. This latter kind 
of arbor is generally found where the 
barrel is “hanging” on the bottom pivot 
of the arbor, unsupportetl. 

New Barrd. — ^\^en it becomes ne- 
cessary to put in a new barrel, as it 
sometimes does, either from the barrel 
cracking, across where the “ hooking ” 
is, or from unskilful treatment having 
spoilt it, the best plan is to send the 
arbor and old barrel to the material 
dealers, and have a new one of the same 
diameter fitted to the arbor. The new 
l»iTel will require very little finishing, 
and it is much better and cheaper thw 
attempting to make one. 

Bxfpairing the Chain. — X very fre- 
quent occurrence is the breaking of 
the chain, and to repair it neatfy and 
strongly only a small amount of appli- 
cation is required. One end of the 
broken chain must consist of a doabl% 
and the other end of a single link. It 
is easy enough, by means of a dxarp 
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penknife, to get the single link, but 
the double one is sometimes more 
difficult to obtain. The best plan is 
to rest that end of the chain at which 
the double link is required upon the 
filing block, and, with the thumb-nail 
of the left hand, keep one end of the 
pair forming the double link tight 
together, wlule with the penknife you 
gently separate the other, so as to 
loosen the rivet first from one side and 
then the other. If the chain is then 
held in the left hand and the small 
piece of bn^ken link is firmly grasped 
with the pliers and a sharp pull given, 
it will be found that the double link 
is made and ready to receive the single 
one. When the ends to be joined are 
placed in position, they should lie 
secured by a rivet made of chain wire ; 
but in the absence of this, a neeille, 
properly tempered to a blue colour, 
may be used, taking care not to leave 
the rivet too long. Also remember 
that the hooks are placed the right 
way to hook in the birrel and fusee. 
When a new chain hook only is re- 
quired, it will be found much easier 
to turn the chain than the hook, when 
the latter liappens to lie the wrong 
way. 

Chain running flat or off Puttee. 

When a chain runs flat, when work- 
ing back on to the barrel, or slips up | 
the fusee when winding, it must be I 
carefully examined, and the cause I 
found out. Sometimes it results from 
the chain being too large ; then the 
only remedy is a new chain. At other 
times it will be found that the delicate 
spiral projections on the fusee which 
separate each turn of the chain from 
tliffi next hapve become bruised and per- 
haps broken in places, so that the safe 
retention of the chain cannot be relied 
on. If the damage is veiy serious, the 
fusee sbauld be re-cut, but if only 
trifling, it may be rectifl^ fay carefully 
raisi^ the injured part to its proper 
position and then placing it in the 
tums^ and allowing a graver of suit- 
able shape held in the right hand to 
Ughtly scrape out the grooves as the 
fuNe is slflFwly turned with the left. 


When the chain runs off without any 
apparent cause it may be frequently 
altered by changing it end for end, or 
by taking a very little off from the 
outer lower edge of the chain along its 
entire length. When all these means 
fail, by putting in a new hole for the 
top fusee pivot, so that the fusee in- 
clines away from the liarrel, a certain 
cure will be effe<;ted, as this must evi- 
dently cause the cluiin to run in its 
proper position. 

Fittimj Hainqtritujtt is frequently a 
source of much trouble for the novice. 
First get to know what tniin t)ie watch 
has ; tliis, of course, will necessitate 
your knowing the numlier of teeth in 
the fourth wheel and escape pinion ; 
that is, if it is a seconds watch ; if not, 
you will have to know the whole train 
from centre wheel. Now if we find 
the wab;h has to Issat 1M,000 per hour, 
we get the hairspring tliat will lie the 
proper strength to make the balance 
oscillate 1100 per minute, or 5 per 
second. This is done by fastening the 
centre of the spring to one of the 
pivots with a piece of beeswax ; but 
notice that the centre of the spring 
lias been maile the proper me for the 
collet before being tried, as a spring 
with its old centra— as made — will be 
so that it gives its beats slower than 
when the centre has l>een broken out 
to make it fit ; therefore when this is 
correct, and waxed to one pivot, we 
take hold of the outer coils of the 
spring, just wiiere the spring is the 
proper circumference for tliis coil to 
reach the same place as the stud and 
the curb pins. This will be the pfopfft 
size, but to get the proper strength, 
we notice the beats it make, by 
placing the other pivots on a watch- 
glass, holding the tweezers about where 
it should be pinned in the stud ; by 
giving the bedance a slight move we 
soon see the number of beats it will 
make in a minute, by counting inid 
watching the seconds l^d of there^^ 
lating clock. If it is a tnin which 
requires 16,200, we then hiive to get 
the spring of such a strength that it 
will make 270 vibrations per minute ; 
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but it is best to count every alternate j 
vibration, making the counting 135 
per minute for the 16,200 train. If ! 
it goes a little over or under this num- 
ber move the tweezers a little aloi^ j 
the spring till you hnd the exact place 
where the number is correct ; tMs is 
just the place to pin in the stud, and 
the watch will be to time. With the 
16,200 train the watch beats 4} times 
per second ; but some of the old- 
fashioned levers and Genevas beat only 
4 per second ; this, of course, can be 
counted by taking every alternate heat 
until you get 120 per minute. Those 
who follow this method will be able 
to set the spring and return it at once 
ready timed. 

Weakening the llairepring . — This is 
effected by grinding the spring down. 
Remove the spring from the collet, 
and place it upon a piece of pivot wood 
cut to fit the centre coil. A piece of 
soft steel wire, flattened so as to pass 
freely between the coils, and armed 
with a little pulverised oil-stone and 
oil, will serve as your grinder, and with 
it you may soon reduce the strength 
of the spring. Your operations will, 
of course, be confined to the centre 
coil, for no other part of the spring 
will rest suflBciently against the wood 
to enable you to grind it, but this will 
generally suffice. The effect will be 
more rapid than one would suppose, 
therefore you will watch carefully, or 
you may get the spring too weak be- 
fore you suspect it. Another and per- 
haps later process is as follows: Fit 
the collet, without removingthespriug, 
upon a stick of pivot wood, and having 
prepared a little diluted nitric acid in 
a watch-glass, plunge the centre coils 
into it, keeping the other parts of the 

n from contact by holding it in 
kpe of an inverted hoop skirt 
with your tweezers. Expose it a few 
seconds, governing the time of couree 
by the degree of effect desired, and 
then rinse off, first with clew water, 
and afterwards with alcohol. Diy in 
the sun or with tissue paper. 


Coal Economising 
Powder. 

This powder, when made into a solu- 
tion with water and sprayed on coal, 
has the effect of delaying combustion 
to a sufficient extent tliat combustion 
is more perfect, sooty flame, smoke 
and free carbon (soot) being reduced. 
It might be made up into packets of 
^ lb. each, which, dissolved in 12 gal. 
of water, is sufficient to treat a ton of 
coal. Sal-ammoniac 3 lb., nitrate of 
potash 25 lb., lampblack 2 lb. 


Concrete. 

Materials.— should be of 
the best procurable to ensure good and 
lasting work in concrete construction, 
the use of a cheap and probably adul- 
terated and defective material being 
disastrous, and much more costly in 
the end ; therefore the best English 
Portland cement should be used. 

Aggreg(Ua.—{a) The following ma- 
terials are unmited for making good 
concrete, and their use should be 
avoided if possible ; loamy or argil- 
laceous sand ; very fine sand, such as 
“blown" sand; fine sand; road or 
ditch sand ; impure sand or stone, i.e. 
that which is covered with scale, slime, 
humus, or is in a dirty damp condi- 
tion ; sand or stone impregnated with 
sewage or ammoniacal water ; round or 
nodular grained sand or stone ; stone 
or sand from soft sandstone rook \ 
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sand which is dull, murky or opaque ; 
stone or sand with a surface very 
smooth or polished ; stone or sand 
that has lime scale or calcareous 
matter attached to it ; pit sand with 
a few exceptions ; soft stone, or sand 
with soft grains ; shell sand, or broken 
shells. 

(6) Aggregates that make good con- 
cretes stone or sand from quartz rock, 
and granite chips ; atone or sand from 
hard sandstone or other hard rock ; 
split sea beach stones, if they have 
not very smooth surfaces ; all very 
hard angular and rough faced stone' 
or sand ; sea beach shingle and sand, 
if not n^ular and polished from me- 
chanical attrition ; sand from a river 
whose bed and watershed are rocky — 
preference being given to that found 
along the course of the river and not 
at the mouth ; sand with large grains 
— of equally coarse and rough, use 
the larger grained sand; sand with 
coarse or rough grains in the case — 
of sand of grains of equal size, use the 
coarser or rougher; sand which is 
clean, clear and translucent ; the hard- 
est stone or sand available ; the stone 
or sand should be angular and frag- i 
mentary in form; the surface of the 
stone or sand should be rugged and 
coarse ; stone broken from pieces of 
rock by a machine, the powder 
being removed ; sand obtained from 
hard rook crushed by machineiy, the 
dust being removed ; sand or stone ' 
* ol^nined rock which is the most 
durable. 

Proportions of Ingredients. — A 
watertight cement cannot be produced 
unless ^cement which is supposed to 
set watertight, entirely fills the inter- >1 
stices of the a^^tes and encircles 
them. A satisf^tory concrete can 
only be obtained by the cement beii^ 
properly apportioned to the sand, and 
the modiar so formed to the stone, or 
gravel, or aggregates. 

A simple method of ascertaining the 
quantity of cement required is as fol- 
mmr : shake or ram down the stone or 
,;|pnwel into a watertight box or measure j 

known volume, filUng it completely. I 


: Materials. 

I Then add as much damp sand as pos- 
sible, shaking it down among the 
gravel, gauging the quantity used. 

' ]^nally pour in as much water as the 
1 mixture will contain ; the quantity of 
J water gives the net cubical contents 
! of the cement required, a quantity 
j which should be increased by about 
I 10 per cent., to allow for imperfect 
, amalgamation, which cannot be so 
I complete as wth water, to allow for 
I any defects in mixing, and to ensure 
, that all the interstices of the sand are 
: filled with cement. 

I To ascertain the volume of sand 
required, tightly fill a measure with 
the stone, and fill up with water ; 
the volume of water required to do 
so being equivalent to the cubical 
content of the interstices which should 
be filled with sand. 

It should be noted that in deal- 
ing with concrete all measurements 
are usually given in volumes. A mor- 
tar of 2 of sand to 1 of cement is 
most commonly employed in good 
work, but for expos^ work in deep 
water a mixture of of sand to 1 
of cement should be employed, as 
experiments have proved that such a 
mortar will make a concrete suffi- 
ciently impervious to resist pressures 
of 30 lb. per square in. 
i It is customary to designate the 
proportion of the aggregate in mul- 
tiples of the cement, which is used as 
the unit of measure. Thus a 1 : 2 : 
5 mixture consists of 1 part by volume 
of cement, 2 parts of sand, and 5 of 
stone or gravel. 

Sizes of Stone or Qravd . — In ord^ 
to obtain an ideal concrete the mate- 
rials composing the aggr^te should Iw 
of varying sizes from the largest stone 
to the finest sand, such propmons be- 
ing used as will produce the most com- 
t mass. For reinforced concrete, the 
ken stone or gravel ought never to 
exceed a size that will pass a 1^-in. 
screen, and when the remfoebement is 
closely spaced, it ou^t not to be huger 
than that which will pass a ^-in. screen ; 
a usual size is that which vnll pass a 
f-in. screen. 
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Mixing.— The points to be in- 
sisted on to secure a good mixture are 

(1) Exact measurement of materials ; 

(2) thorough mixing till the colour and 
consistency of the mass are uniform 
throughout ; (3) the use of the correct 
quantity of water ; (4) the concrete 
should be mixed as near as possible to 
the work. 

The cement, stone, and sand, should 
be mixed first until of a uniform colour 
throughout, and then the water added 
from a can with a rose spout, the mass 
being steadily turned over at the same 
time. When the required amount of 
water has been added, the concrete 
should be thoroughly mixed with the 
shovel. 

For further information on this im- 
portant subject readers are advised to 
consult the valuable works of Reid on 
‘ Cements and Reinforced Concrete 
Construction,’ and of Gillette and Hill 
on ‘ Concrete Construction, Methods, 
and Cost.* 

Concrete Foundations for 

Boadways.—iSce Pavements. 

Coke Breeze Concrete.— This 
is largely used for flooring purposes. 
The coke breeze is obtained from the 
gasworks (or may be crushed coke), it 
being the fine coke (which will pass 
through a ^-in. mesh sieve, and which 
is practically unsaleable as a fuel). It 
may be sta^ here that it is not yard 
sweepings, and it should contain no 



dirt or foreign matter whatever. Coke 
breeze for concrete, however, can 
always be improved by adding cr^ed 
clinker. 

In practice this concrete, for floors, 
is usually made with Portlimd cement, 


4 of breeze to 1 of cement, and laid 
6 in. thick if on earth (ground floor), 
the floor boards, if boards are used, 
being laid slightly off the concrete as 
Pig. 111. Such a floor will carry a 
moving load of 1 ton. For first and 
higher floors, rolled steel joists enter 
into the construction, and then the 
concrete would have the boards lying 
close on it, as Fig. 112. 

In Fig. 112, the concrete is shown 
coming next to the soil, but this is 
not satisfactory unless the ground be 
naturally dry. If laid on damp clay, 
it will probably sweat and give trouble. 



Fw. 112. 


In such cases, a 6 in. top surface of 
earth should be taken out and replaced 
by 6 in. of dry broken brick rubbish 
well rammed, the breeze concrete 
being laid on this. 

As coke breeze absorbs a rather large 
quantity of water, the concrete should 

made rather more wet than when 
gravel or hard stone is used. In Fig. 
Ill, the floor boards are shown slightly 
off the surface of the concrete to 
prevent contact and possible rotting, 
but many authorities consider that if 
the concrete is allowed to get tho- 
roughly dry, say three to four weeks, 
the boards may go next to the concrete, 
if the soil beneath is of a dry kind. 
In other cases, the boards as laid are 
tarred on the underside, or coated 
with mastic (as wood-block flooring 
is laid). For mastic, see Oementb. 

Concrete Floor for Wood Blocks,-— 
This is composed of Portland cement 
and clean ballast, 1 and 6, and floated 
over with a }-in. layer of Portland 
cement and washed sand, 1 and 3. 
The floating should be worked to 
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wooden screeds {see Tile Laying), so 
as to secure a uniformly level surface, 
and these screeds may be left in. For 
laying wood block flooring, sec CtaiKNTS 
and Pavements, If the concrete is 
laid directly on a damp soil, coat the 
floating with a bed of tar. 

Causes of Cracking in Concrete 
Walls . — These are many and varied 
in character. In the case of lime, it 
is not unusual for two deliveries to 
vaiy in quality and character, and an 
unequal setting will tend to make a 
parting where the two kinds join. 
The same remarks apply to cement to, 
perhaps, a more pronounced extent, 
for fresh cement has quite different 
working qualities to t^t which has 
been air-slaked by turning it over 
three or four times under shelter. 
The expansion of cement may vary 
very greatly according to the air-slak- 
ing it has. Cracks may develop by 
reason of faults in the cement, even 
in the raw material from which the 
cement is made. Lime (in mak i n g 
cement) may create faults by being 
in too great a bulk. This may show 
jp^t strength in itself, but the free 
hme does not slake until the cement 
is partly set. The clay (in making 
cement), if in excess, is a fault, being 
liable to contract in setting, and it has 
little strength. Magnesia in cement 
is a doubtful ingredient and in con- 
crete subject to the action of sea water 
it is stat^, that lime is washed out 
-and magnesia takes its place (from the 
sea) causing expansion and flaking. 
Cement, if over fired in making, de- 
velops hard particles which escape the 
grinding, and which only slake after 
the body of the work is hard. This 
fault may not cause cracks, but is 
accountable for blisters and flaking. 
Slag used in making up the concrete 
may have lime in its composition in 
which case the slaking of this will 
cause trouble. It is needless to say, 
too, that lime as ordinarily used in 
lime • concrete must be thoroughly 
slaked before use. It is not on un- 
.wmimon occurrence for imperfect co- 
bhtdon to occur in making a concrete 


wall, due to carelessness on the part 
of the workmen. Bad mixing, the 
too hberal or improper use of water, 
and such acts, will make a bad joint. 
The same may be said if, when leaving 
the work at night, a proper “ key ” is 
not left for the morning’s new work, 
and much the same bad effect is ob- 
tained if the work is badly planned, so 
that, in day-time, any part of the 
work is allowed to get dry (by a hot 
sun or drying winds), before the next 
portion is put on it. Frost too must 
be guarded against, as this will attack 
wet or “green” concrete, and cause 
disintegration. Irregular work results 
if the concrete is shot from too gretit 
a height as this tends to separate the 
small from the large mater^ of the 
aggregate. This practice too is liable 
to disturb the partially set material 
already laid. A common cause of 
cracks is settlement of the earth on 
which the wall stands ; while another, 
little understood as yet, is expansion 
and contraction. In retaining walls 
cracks are sometimes anticipated, so 
to speak, by making a succession of 
vertical straight joints at r^ular dis- 
tances. In forming concrete arches, 
also concrete paving, it is as well to 
insert wooden strips at intervals, these 
being lifted out when the work is set 
and dry and then spaces grouted in 
with cement. 

Beinforced Concrete, or Fer- 
ro>Ooncrete. — During the past few 
years the use of iron and steel for the 
purpose of strengthening concrete, 
particularly to admit of greater spans 
being dealt with, has grown rapidly 
in favour. This is not the older prac- 
tice of making a large open lattice, 
or framework, of joists of various sizes 
and filling in the spaces with concrete, 
for this still previ^, but is a newer 
plan of embedding metal in Uie sub- 
stance of the concrete to increase its 
general strength and admit, m stated,^ 
of its being carried over lai|{er spaces 
without other support than it gets 
from the strength of the' concrete, 
plus the metal embedded in it. In 
‘ Page's Weekly,’ a Mr. H. Kratner, 
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who has made a s^iality of this 
subject, describes Reinforced Concrete 
as being Portland cement concrete 
with iron or steel embedded in such 
a manner that both materials, inti- 
mately connected with one another, 
can jointly exercise a statical effect 
against external forces. The theory 
is based on the fact tliat the concrete 
resists compressive forces, while the 
iron bears the tensile stress, thus 
considerably increasing the otherwise 
limited tensile strength of the con- 
crete. 

The advantages of ferro-concrete 
constructions as compared with ordi- 
nary constructions, and the statical 
co-operation of the two otherwise so 
unequal materials, are based on the 
following accepted qualities of the 
same : (a) The concrete completely 
protects the enveloped iron against 
oxidation. (6) The adhesion of the 
Portland cement to the iron is very 
considerable, and nearly equal to the 
shearing strength of the concrete, (c) 
The coefficients of linear expansion 
through temperature are nearly equal, 
(d) When the iron surrounded by 
Portland cement concrete is subjected 
to a tensile stress, the expansion of 
the iron does not injure the concrete, 
as the latter expands with the iron, 
and, owing to its elasticity, recovers 
its former condition without, as above 
stated, its strength being impaired in 
the smallest degree. From the ex- 
periences gained, it is known that a 
safe protection against rust and a suf- 
ficient adhesion can only be obtained 
if the proportion of the mixture of 
the concrete is not too meagre, and if 
such an amount of water is ^ded that 
the so-called plastic state of the con- 
crete is obtained. It must be observed 
that thereinforced concrete, onaccount 
of the embedded iron and the com- 
paratively snudl body of the concrete, 
cannot be rammed so well as is the 
case with ordinary concrete. Mr. 
Kestner takes as the lowest limit for 
the mixture constituents 1 to 6, espe- 
cially with regard to the higher com- 
pressive strength of a richer concrete, 
1 


as in all reinforced concrete construc- 
tions 'a high compressive strength of 
the concrete is imperative. As regfurds 
the adhesion of the concrete to the 
iron, 660 lb. per square inch, the 
result of exhaustive experiments by 
Prof. Bauschinger, is generally accep- 
ted. This value, however, according 
to Mr. Kestner, can in no way be re- 
garded as normal. Through the latest 
experiments it has been proved that 
the adhesion of the embedded iron 
bars ceases when the strain in the 
iron exceeds the limit of elasticity. 
The adhesion of the concrete, there- 
fore, varies proportionately to the 
diameter of the iron. 

‘ The Builder,’ in speaking of re- 
inforced concrete, states, “that the 
most successful methods are those in 
which the reinforcement is in finely 
divided forms, these being arranged so 
that the stresses encountered may be 
adequately met. ” The application of 
this is to be found in the almost gene- 
ral use of rods, light bars, strips of 
metal, metal lattice and expanded 
metal. In Potter’s patent, small 
corrugated steel tension rods are em- 
bedded, as Fig. 113. This firm also 



Fig. 113. 


makes lintels, a test of two of which, 
9 in. by in., placed on supports 



FlO. 114. 


4} ft. apart, and subjected to a load 
of 20 tons equally distributed, gave 
1 in. deffeotion, and were unbs^en. 
In Homan and Rodgers’ floors a pecu« 
2 0 
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liar form of tee-bar is used, as Fig. j society is investigating the subj^t at 

114. ♦In Hodkin and Jones’ system j the moment of writing. There is not 
a corrugated strip, or bar, as Fig. j the least doubt that this method of 

115, provides the reinforcement. The , construction will have a great future, 
Columbian Fireproofing Co. use a I not only for floors, but for very many 
ribbed steel bar, as Fig. 116, this i purposes where ordinary concrete 
illustration showing an ingenious me- ' construction is more or less inadmia- 

' sible. 

Concrete Walls.— In the con- 
struction of walls or buildings of 
concrete, the latter lias to be kept in 
place or supported by boards or other- 
wise, until dry and firm enough to be 
self supporting. Various kinds of suit- 
able apparatus have been invented and 
patented, all more or less costly. A 
strong, simple, and inexpensive set 
may be made after the plan described 
and illustrated below. In Fig. 118, 
which is a perspective view, the boards 
abode are each made of 3 planks / 
9 in. wide and in. thick, planed on 
Ki6. 116. j the inner side. The width of each 

board is thus 2 ft.* 3 in., and the length 
may be various— 4 ft., 5 ft., 6 ft, 
Tlie 3 planks / forming each board are 
held together by a piece of angle iron, 
screwed on at each end, which also 
serves to retain the bolts g by which 
the boards are secured to the uprights 
thod of suspending the bars. A final , h. The last are formed of a strip of 
example may be given in Fig. 117, this j board 2 in. wide by about 6 ft. long, 
showing Banks’ system, in which a i to which is secured a piece of channel 

iron (v_i) of the same 
width and length. The 
iron bolts g hold each 
pair of uprights at the 
required distance apart, 
to suit the thickness of 
the wall, as well as help- 
ing to tie together the 
Ixxutls on each side of 
the wall, and resisting 
the pressure of the 
moist concrete. As the 
wall advances in height, 
helical metal lattice lathing is used for the bottom boards cdt can be removed 
rei^orcement. and placed above the next xow a 5, and 

The eiramples represent but a few soon; and when the wall is sufficiently 
of the method being adopted. All firm, the uprights can he romoved and 
c lai m some superiority, nut those fixed higher. Inaddition to ihestraight 
capable of judging are of opinion that boards, there will be needed some angle 
- .the technically correct plan is not yet boards for turning comers'. 

' decided, and more than one scientific 
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Confectionery, 
Syrups, Liqueurs, 
Cordials, etc. 

{See aho Essences, Extracts, Per- 
fumes, Sugar, Preserving, etc.) 

Clarification . — For every 6 lb. of 
raw sugar required, take 1 qt. of 
water, the white of an egg, and about 
^ teacupful of bullocks’ blood. If a 
very fine, transparent, and colourless 
syrup is required, use finely powdered 
ivory-black instead of the blood. Put 
the white of egg in the water and 
whisk to a froth, then add the black 
and sugar, place the pan containing 
the ingredients on the stove-fire, and 
stir them well with a spatula, until 
the sugar is dissolved and nearly boil- 
ing. When ebullition commences, 
throw in a little cold water ; this 
causes the coarser parts to separate 
more freely, and the impurities attach 
themselves to the clarifying matter 
used ; continue for 6 minutes, using 
about 1 pint of water to every 6 lb. 
of sugar, until the dross is dischw^d, 
and there remedns a fine clear syrup. 
Place the latter beside the stove, and 
carefully remove with a skimmer the 
scum which forms on the top : it may 
also be taken off as it rises, but it is 
^t to let it remain a short time after 
it is clarified. When charcoal (black) 
is used, it must be passed through a 
filtering-bag made of thick flannel, in 
the shape of a cone, having a hoop 
fastened round the top to keep it ex- 
tended, and to which strings are sewn 
that it may be tied or suspended in 
any convenient manner : what runs 
out at first will be quite black ; return 
this again into the bag, and continue 
doing so until it runs toe and clear. 
A little lime or any other alkali, added 
to t^e sugar with the water, will neu- 
tralise the acid which raw sugars con- 
tain, and they will be found to stand 
I>etter after they have been manufac- 
tured, ly not taking the damp so soon. 


Loaf-sugar is usually clarifi^ by 
white of egg mixed with water, with- 
out other assistance. When it is 
necessary to have a very fine sparkling 
grain, break the lump into small pieces 
and put in a preserving-pan, with 
sufficient water to dissolve it, in which 
has been mixed the white of an egg 
and powdered charcoal, as for raw 
sugar, following instructions already 
given. After the sugar has been 
drained from the bag, pass some water 
through to take off any which may be 
left in the charcoal, and use for dis- 
solving more sugar. The scum is re- 
served, when cliarcoal (black) is not 
used, to mix with articles of inferior 
quality. 

Mr. W. Jago thus explains the 
various degrees through which sugar 
passes in making confectionery : The 
confectioner places in his pan say 7 lb. 
of white cube sugar or crystallised 
sugar, and 1 qt. of water. This is set 
on the fire and the contents raised to 
the boiling-point : directly this occurs, 
the liquid is carefully stirred with a 
spatula, so as to dissolve any lumps of 
sugar which may happen to remain. 
At this stage we have a solution of 
sugar in very hot water. On continu- 
ing the boiling a little longer, the 
temperature of the solution rises, and 
if taken by a thermometer, will be 
found to be at from 215° to 220° F. 
Each particular stage of temperature 
corresponds to a certain degree of 
sugar boiling, to which a technical 
name is given. Thus at the tempera- 
ture of 215° to 220°, the degree of 
smooth is reached. The workman 
identifies these d^p'ees by physical 
tests which he applies to the sugar. 
Thus he dips a clay -pipe stem into the 
liquid, and draws it between the finger 
and thumb ; at the smooth degree the 
sugar feels oily, and hence the name of 
the degree. Proceeding still further 
with the heating, a temperature of 230° 
to 235° is reached, and now the sugar 
is at the thread degree. During ^is 
time water has been driven off from 
the sugar, and now on cooliiqg, the 
solution is sufficiently viscous to draw 
2 0 2 
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into threads, if a little is pulled out 
between the finger and thumb. With 
further heating, a temperature of 240° 
to 245° is reached, and the sugar is in 
the blow or feather degree. At this 
stage the liquid has become so viscous 
that the steam generated in boiling 
Uowt the mass into huge bubbles, and 
in foot, may easily boil over the pan. 
If a little of the sugar be tossed in the 
air, it will exhibit a feathered appear- 
ance. At 250° to 255°, we reach the 
ball or ‘pearl d^ree, and a little of the 
sugar taken on a pipe stem or glass rod 
and dipped into water acquires a con- 
sistency about equal to that of putty. 
We now proceed to carry our heat- 
ing operation a considerable distance 
further, and when the thermometer 
registers from 310° to 316°, the sugar 
is at the crack degree. If now cooled 
in water, the sugar rapidly hardens 
and becomes brittle. Very little fur- 
ther heating causes an incipient cara- 
melising^ and the confectioner’s cara- 
mel degree is reached. 

During these stages the water origi- 
nally added is being driven off ; whSe 
toward the last the sugar is undeigoing 
those successive steps of degradation 
towards caramelan, by shedding” 
or losing molecule after molecule of 
water. It will be noticed that through- 
out, the sugar still retains the chemical 
composition of a carbo-hydrate. 

CatUr^g the Grain. — At this stage 
an expla^tion must be given of what 
the confections terms cutting the 
grain ” of sugar. When heated above 
250° F. the sugs will, if allowed to 
cool, ciystallise into a hard granukr 
mass. The sugar, in fact, re-solidifies 
from fusion and crystalhses in so doing. 
To “ cut ” or destroy this, graining 
• tendency, the confectioner employs 
some acid substance, that most fre- 
quently used being cream of tartar, I 
which, consists of the acid tartrate of I 
Mtash hydrogen potassium tartrate). 
Instead of t^, tartaric, citric, or 
iwetie acids may be employed. The 
cutting agent may be ^ded to the 
sugar when first mixed with water. I 
As much cream of tartar as may be | 


laid on a sixpence being added for 
I 7 lb. of sugar, and the whole heated 
together. Sugar thus treated, instead 
of graining, remains pliable while hot, 
and transparent when cold. The sugar 
has in fact lost its crystalline nature, 
and has become an amorphous or 
vitreous substance. 

Syrups. —(a) In the preparation 
of syrups, which are solutions of sugar 
more or less strong, according to the 
object for which they are used, care 
should be taken to employ only the 
best refined sugar, and either distilled 
or filtered rain water, as they will 
then be rendered much less liable to 
spontaneous decomposition, and be- 
come perfectly transparent without 
the trouble of clarifying. When, 
however, impure sugar is employed, 
clarification is always necessary. This 
is best done by dissolving the sugar in 
the water, or fruit juices, cold, and 
then beating up a little of the cold 
syrup with some white of egg and one 
or two ounces of cold water until the 
mixture froths well. This must l)e 
added to the syrup in the boiler, and, 
when the whole is frisked up to a good 
froth, heat should be applied, and 
the scum which forms removed from 
time to time with a clean skimmer. 
As soon ae the syrup begins to simmer 
it must be removed from the fire and 
allowed to stand until it has cooled 
a little, when it should again be 
skimmed, if necessary, and then passed 
through a clean flannel. By using 
refined sugar, however, all this trouble 
of clarification can be avoided. 

When vegetable infusions or solu- 
tions enter into the composition of 
syrups they should be rendered por- 
fectly transparent by filtration or clari- 
fication before being added to the 
sugar. 

The proper quantity gf sugar for 
syrups will, in .general, be found to 
be 2 lb. avoirdupois to pint of 
water or thin aqueous fuid. Those 
proportions allow for tiie water that 
is lost by evaporation during the pro- 
cess, and are those best calc^ted to 
produce syrup of proper oxftisistenoe 
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and poBsessing good keeping qualities, i 
They closely correspond to those re- i 
commended by Gui)x)urt for the pro- 
duction of a perfect syrup, which, he 
says, consists of 30 parts of sugar to j 
16 parts of water. 

Preparation of Syrvpa. — In discuss- | 
ing at some length the various pharma- i 
copoeial methods for the preparation , 
of syrups, W. Bernliardt, in a recent i 
contribution to the ‘ Deutsch-Ameri- j 
kanische Apotheker Zeitung,’ comes ] 
to the conclusion that, with but very 
few exceptions, where heat would 
deleteriously affect the product, dis- 
solving the sugar by h*eat and raising 
to the boiling point is the best. To 
ensure the best results the author lays 
down these rules ; — 

1. Employ only the best kinds of 
cane sugivr, for the lower grades of 
sugar contain appreciable amounts of 
glucose, which inclines to fermenta- 
tion. Follow closely the quantities 
directed in formula. Concentrated 
saccharine solutions resist fermenta- 
tion in a much higher degree than 
more dilute ones. On the other hand, 
there will be loss fi’om crystallisation, 
if syrups prepared by heat are stored 
in a cool room, as is sometimes done. 

2. Use none but absolutely clear 
v^etable extracts, seeing to it that 
after ebullition the syrup may also be , 
perfectly bright. The latter object j 
may be accomplished by the customary 
aids, such as the addition of albumen 
or pure filtering paper pulp before 
bringing the syrup to a boil. This 
does not apply, of course, to naturally 
turbid syrup, as, for instance, syrup 
of almonds. 

The author sets forth that even 
with most aromatic syrups the loss of 
volatile constituents can be but triflii^, 
if the process of boiling be properly 
conducted. The inversion of saccha- 
rose may be left out of consideration, 
especially when fruit acids are absent, 
provided the solution of the sugar be 
completed at a low temperature and 
then rapidly raised to the boiling 
point. Albuminous substances are 
frequently extracted from the raw 


material, which boiling will remove ; 
all fermentative germs and fungus 
spores are effectually destroyed by the 
heat. 

Finally, to ensure perfect preserva- 
tion, syrups should be filled into small 
vials (of from two to eight ounces 
capacity, according to individual needs) 
which have been placed into boiling 
hot water ; the vials to be immediately 
corked and sealed. As an extra pre- 
caution, it is as well to lay the filled 
and corked bottles on their sides 
I while yet hot, and to maintain that 
i position. A French proposition is, 

I to fill the bottles to the brim, and, 
j while the contents are still warm, to 
place on top, so as to come in contact 
with the syrup, a circular piece of 
I filtering paper. A firm cover of crys- 
stallised sugar is thus obtained, well 
calculated to exclude all extraneous 
matter. (‘ Western Druggist.’) 

Candied Sugar. — Providea round 
mould smaller at bottom than top, of 
any size, made of tin or copper, with 
holes round the sides about 3 in. asun- 
der, so as to fasten strings across in 
regiilar rows from the top to the bot- 
tom, leaving sufficient room for the 
sugar to crystallise on each string with- 
out touching, or it will form a com- 
plete mass ; paste paper round the 
outside to prevent the syrup from 
running through the holes. Have the 
mould clean and dry ; take sufficient 
clarified syrup to fill, boil to blow ” 
or “feather,” and add a little ^irits 
of wine ; remo^ from the fire, and let 
rest until a thin skin is formed on the 
surface, which you must carefully re- 
move with a skimmer ; pour into the 
mould and place in the stove, where let 
it remain undisturbed for 8 or 9 days, 
at 90° F. (32° C.) or half that time at 
' 100° F. (38° C.) ; make a hole, and 
' drain off superfluous su^ into a pan 
; placed below ; let dram quite dry, 
i which will take about 12 hours ; wa^ 
off the paper from the mould with boil- 
ing water, place near the fire, and keep 
turning to warm it equally all round ; 
I turn up and strike the mould rather 
I hard upon the table, when the sugar 
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will relieve itself and come out ; put 
on a stand or sieve in the stove, raise 
the heat to 120® F. (49® C.), and let 
remain until perfectly dry. The heat 
of the stove must he kept r^lar and 
constant ; this can easily be aceom- 
piiahed at small expense with many of 
the patent stoves now in general use, 
mid without causing any dust. A 
thermometer should be so placed that 
the heat may at all times be ascertained 
without opening the stove. Colour 
with prepared cochineal, or other liquid 
colour, or by grinding any particular 
colour with the spirits of wine and 
adding it to the syrup before it comes 
‘ to the fffiither. 

Confectionery Requiring No ' 
Cooking. — Excellent table confoc- 
tioneiy can be readily, and quite easily 
made, at hf)me, without cooking, and 
both quickly and inexpensively. The 
success of making this confectionery 
lies in the sugar used. It has to be 
the finest icing sugar, which, however, 
can he purchMed quite cheaply (4d. 
per Ih., retail). The confectionery 
has for its basis a dough made of tliis 
sugar moistened with the white of an 
egg, and an equal quantity of water ; 
and this dough is rolled out and cut or 
otherwise formed into fancy shapes. 

It will be found that the sugar forms 
an excellent manageable dough as 
readily as good flour does. The finished 
sweets only take a few hours to dry 
ready for use, and they then eat about 
the same as a fondant or the white fill- 
ing of an ordinary chocolate cream 
does. Flavouring and colouring are 
necessary, particularly the former. 
Confectionery made in this way will 
be found satisfactory, particularly 
those examples with chocolate and nuts 
in their composition, but it cannot be 
said to have the delicious smoothness 
of the cooked sugar-cream. This lat- | 
ter is described after the uncooked 
recipes, but it requires a little practice 
before good results can he depended 
(m-~revra then there must be oc- 
oanonai failures. It is worth master- 
however, as a very superior sweet- i 
meet is dhtained. 


I To ffit Sugar- Cream Bam 
/or Cncookea ' '^nfectuntery. — Put the 
white of an eg^ r»nd an equal quantity 
i of cold water inl^.' % basin. Add suffi- 
I cient finest icing suneuM^, gradually, until 
the whole becomes dough. The 
white of one ^ an^^ the water will 
take up about lb. oi If tbs 

whole of thia is not war of one 
; colour or flavour, it can be separated 
into parts when the dough is quite 
, soft, and each given its distinctive 
flavour or colour before stiflening it 
with more sugar. Vanilla or any of the 
usual flavourings answer perfectly and 
dry powdered chocolate or cocoa can 
be worked in the same as the dry sugar. 
Chocolate or cocoa give an attractive 
brown shade ; carmine can be used for 
pink ; and other vegetable colourings 
serve equally well. When the flavour- 
ing and colouring are done, and more 
sugar worked in to stiflhn the mass, 
use at once. The finished sweets seem 
to improve with one or two days' keep- 
ing, but are eatable if required in about 
six hours. 

Plain Cream Squares , — Make some 
plain sugar cream, as described, and 
flavour with a few drops of vanilla 
essence, raspberry, almond, or other 
flavouring. Dust a pasteboard over 
with icing sugar, and rub the rolling 
pin with the latter. Put the cream 
on the board, roll out to f in. thick- 
ness, and cut into square or oblong 
pieces with a knife. Dust over a 
smooth metal sheet or tray with icing 
sugar, and place the squares on to 
dry. 

Chocolate-Jlavoured Cream Squares. 
Make some sugar cream, os described, 
but when a quite soft dough has been 
made, cease to add sugar, and finish 
it with chocolate or cocoa powder in- 
stead. Add vanilla or almond extract. 
Boll out the mass and cut intosquares, 
as described above. 

Neapditan Squares . — Make amne 
plain sugar cream, as deBClil>ed, and 
separate it into three or more parte. 
Flavour one part with vaiiilla, and 
leave this white. Flavour the secowi 
part with raspbeny or row, and dolour 
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carmine. Add powdered chocolate or 
cocoa to' a thM part and mix it 
thoroughly in, adding a few spots of 
water if necessary. Boll each out on 
a board, previously dusted over with 
icing su^ and rubbing this sugar on 
the roll^’pin. When ^ in. thick, 
place the layers on top of one another, 
the white one in the middle, and 
lightly press together. Cut into 
squares, and place them to dry on a 
smooth tin or tray, which has been 
dusted over with sugar. 

Nut Cream Squares . — Make some 
plain sugar t;ream, as described. Fla- 
vour this wiih ratafia or almond. Or it is 
, very nice if a small quantity of choco- 
late is mixed in, as the flavour of this 
latter goes very well with nuts. Chop 
up, not finely, some mixed nuts such , 
as almonds, walnuts and filberts, in I 
quantity nearly ecjual to the cream. ' 
While the cream is moderately soft, 
add the nuts and gently knead them in. 
Preserved fruits, glae6 cherries, raisins, 
figs, etc., can be used instead of nuts, 
and the finished article is then called 
Fruit Cream Bars. 

Almond or Walnut Creams . — Make 
some plain sugar cream, as described, 
and flavour it with almond or ratafia 
essence. Colour it with a few drops 
of carmine for a pale pink ; or with 
sufficient chocolate to give it a pale 
fawn colour. Make into balls ; insert 
the point of a knife to make an open- 
ing, and insert a bleached almond in 
each ; or lay half a walnut on top. 
Place away to diy, as described. 

Coffee Creams are made as just de- 
scribe, but strong coffee is useii 
instead of water in making the sugar 
dough. Half-walnuts are pressed on 
top. 

Cream Cherries . — ^Take some plaun 
sugar cream, as described, and flavour 
with a few drop of vanilla. Form 
iuto balls the size of small cherries. 
Take some glac6 cherries, and cut 
them in halves. Press a half cherry 
on each side of the ball. This will 
slightly flatten the ball, which is rather 
desirable. Cut some strips of angelica 


Place away to diy. 

ChocoUUe Creams. — Make some plain 
sugar cream, as described. Flavour 
with vanilla, rose, lemoh, or any 
essence peferred. Form into balls 
or pyraxmds, and put aside to dry for 
about four hours or longer. Melt 
some chocolate in a double sauoepn, 
or in any vessel over steam, 
the creams are dry, dip one in the 
melted chocolate, letting it rest on 
the end of a narrow fork. With a 
knife scrape off the chocolate beneath 
the fork, then slip the cream on to 
buttered paper to cool and set. Do 
all like tins. The chocolate should 
not be too hot, it must be thick enough 
to well coat the creams, and not run 
thin at the tops. 

Marzipan. — ^Take ^ lb. of blanched 
almonds, J lb. of finest icing sugar, 
the white of one egg and the juice of 
liali a lemon. Pound the almonds to 
a paste in a mortar, then add the other 
ingredients, and pound all well to- 
gether. This confection can be eaten 
alone, cut into small squares, or serves 
excellently as a filling for chocolate 
I sweets. One layer of this could be 
used with advantage in making the 
] Neapolitan squares described. It is 
j very delicate eating, 
j Assorted Creams, made icith Fresh 
; Cream, Uncooked. — (These do not 
; keep more than a day or two.) Take 
I some finest icing sugar, and free it 
perfectly from lumps. Put it into a 
I basin, and work in sufficient thick 
I sweet cream to make into a ball or 
' dough which can be cut or worked 
I into shapes. Divide into three or 
I four parts and flavour them differently. 

I Any of the shapes described in the 
preceding pages can be made with this 
I sugar cream. These creams are de- 
licious flavoured with any fresh fruit 
juice, but, if this is done, eithw more 
sugar or less cream must be used. 

Confectionery requiring 
Cooking. Cooked Sugar Cream . — 
In appearance there is little dtutinction 
between the uncooked and the cooked 
sugar cream sweetmeats, but the latter 
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are superior in smoothness and delicate 
eating. It would be better always to 
make cooked sugar cream, only that 
it takes longer and there are many 
failures at hrst. It costs no more. 
Care and some experience are needed 
in all sugar-boiling processes, as a little 
too much cooking, stirring, or even 
shaking at the wrong time, and quite 
small things, make a failure, which 
necessitates commencing again. If 
the following directions are carefully 
adhered to, the novice will soon find 
how to get a successful ending. Put 
1 lb. of beat loaf sugar into an enam- 
elled saucepan with a small cupful (a 
tea-cup) of cold water. See tliat the 
sugar melts, and when it begins to 
boU do not stir or touch it in any way 
for 8 minutes. It will not bum. 
Dip an ivory bodkin or wooden skewer | 
gently in and lift it out, and take a ' 
small drop from the end of the skewer j 
between the finger and thumb. The ; 
fingers should previously wetted to 
save burning them. Open the finger 
and thumb, and if the sugar threes 
even a little it is done. The boiling 
may vary from 8 to 11 minutes, de- 
pending how fast it is. It is better 
to boil gently. Up to now the boiling 
sugar hw not been stirred or shaken, 
and the pan should be lifted gently 
from the stove without shaking it, and 
placed somewhere to cool until the 
sugar can be just touched with the 
fillers without being burned. This j 
win bo in about 10 to 16 minutes in a | 
cool kitchen, depending on whether ^ 
tiie sugar is spread out in a large basin 
at more in bulk in a small one, and 
also d^nding on the quantity cooked 
at one time. When cooled to this j 
extent (it should be rather too hot ! 
than too ocbl), pour it into a bowl and 
beat well with a wooden spoon until j 
it becomes a thick white and glossy | 
cream. When stiff enough, t^e it | 
out into the hands and knead well, j 
It then becomes a soft, mani^eable j 
dough, very smooth and not in the 
least mainy in the mouth like un- | 
dooked Bugu* cream. The imTOrtant | 
points seta correct boiling, no disturb- 


ance or shaking before it is cool enough, 
yet it must not be allowed to get too 
cool. If it goes hard or grainy, it 
shows too much boiling, disturbance 
of some kind, or allowing it to get too 
cold. If this should happen, the sugar 
can be used up again for the same 
purpose quite satisfactorily by adding 
a proper proportion of water. When 
the dough is ready, it can be divided 
and used for any of the cream sweet- 
meats already described with uncooked 
cream, or fashioned into any other 
shapes ; in fact, there is scarcely a 
limit to the exercise of one’s ingenuity 
with this tractable substance. Any 
suitable flavouring and any vegetable 
colouring may be used. 

Candied Fruits . — Put J lb. of cane 
sugar on to boil with a J pint of water, 
in a bright saucepan. Boil the sugar 
to the “ crack.” This is when a little 
taken in a spoon and dropped into 
cold water, immediately sets, so that 
it will break short. When the syrup 
has boiled to this degree, remove it 
from the fire. Dip the fruits in care- 
fully, immediately remove any sugar 
hanging beneath, then lay them on a 
dish or marble slab. Tangerine orange, 

I nuts, and other fresh fruits are ex- 
i cellent treated in this way. Preserved 
I confections such as glace cherries, 

! angelica, crystallised violets and such 
like, can be candied in this way, and 
make a very pretty ornamentation for 
sweet dishes. For tliis purpose, the 
fruit is first stuck on a skewer ; then, 
when dipped, a long string of the 
syrup is allowed to hang from it, and 
this is laid on the dish. When set, 
the fruit is found to have a long candy 
spike attached, and this is stuck into 
the pudding mixture. 

Candied Chestnuts . — Takesome large 
chestnuts, and remove the outer skins. 
Put the nuts into boiling water and 
boil for five minutes. Ri^ove the 
inner or second skins, wfaj^ should 
then come off quite eudly.^' Be care- 
ful to reject decayed or unsold nuts. 
Now throw them into some fiissh boil- 
ing water, and boil until tender. Tfdce 
the nuts carefully from the p^, and 
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carmine. Add powdered chocolate or 
cocoa to' a thM part and mix it 
thoroughly in, adding a few spots of 
water if necessary. Boll each out on 
a board, previously dusted over with 
icing su^ and rubbing this sugar on 
the roll^’pin. When ^ in. thick, 
place the layers on top of one another, 
the white one in the middle, and 
lightly press together. Cut into 
squares, and place them to dry on a 
smooth tin or tray, which has been 
dusted over with sugar. 

Nut Cream Squares . — Make some 
plain sugar t;ream, as described. Fla- 
vour this wiih ratafia or almond. Or it is 
, very nice if a small quantity of choco- 
late is mixed in, as the flavour of this 
latter goes very well with nuts. Chop 
up, not finely, some mixed nuts such , 
as almonds, walnuts and filberts, in I 
quantity nearly ecjual to the cream. ' 
While the cream is moderately soft, 
add the nuts and gently knead them in. 
Preserved fruits, glae6 cherries, raisins, 
figs, etc., can be used instead of nuts, 
and the finished article is then called 
Fruit Cream Bars. 

Almond or Walnut Creams . — Make 
some plain sugar cream, as described, 
and flavour it with almond or ratafia 
essence. Colour it with a few drops 
of carmine for a pale pink ; or with 
sufficient chocolate to give it a pale 
fawn colour. Make into balls ; insert 
the point of a knife to make an open- 
ing, and insert a bleached almond in 
each ; or lay half a walnut on top. 
Place away to diy, as described. 

Coffee Creams are made as just de- 
scribe, but strong coffee is useii 
instead of water in making the sugar 
dough. Half-walnuts are pressed on 
top. 

Cream Cherries . — ^Take some plaun 
sugar cream, as described, and flavour 
with a few drop of vanilla. Form 
iuto balls the size of small cherries. 
Take some glac6 cherries, and cut 
them in halves. Press a half cherry 
on each side of the ball. This will 
slightly flatten the ball, which is rather 
desirable. Cut some strips of angelica 


Place away to diy. 

ChocoUUe Creams. — Make some plain 
sugar cream, as described. Flavour 
with vanilla, rose, lemoh, or any 
essence peferred. Form into balls 
or pyraxmds, and put aside to dry for 
about four hours or longer. Melt 
some chocolate in a double sauoepn, 
or in any vessel over steam, 
the creams are dry, dip one in the 
melted chocolate, letting it rest on 
the end of a narrow fork. With a 
knife scrape off the chocolate beneath 
the fork, then slip the cream on to 
buttered paper to cool and set. Do 
all like tins. The chocolate should 
not be too hot, it must be thick enough 
to well coat the creams, and not run 
thin at the tops. 

Marzipan. — ^Take ^ lb. of blanched 
almonds, J lb. of finest icing sugar, 
the white of one egg and the juice of 
liali a lemon. Pound the almonds to 
a paste in a mortar, then add the other 
ingredients, and pound all well to- 
gether. This confection can be eaten 
alone, cut into small squares, or serves 
excellently as a filling for chocolate 
I sweets. One layer of this could be 
used with advantage in making the 
] Neapolitan squares described. It is 
j very delicate eating, 
j Assorted Creams, made icith Fresh 
; Cream, Uncooked. — (These do not 
; keep more than a day or two.) Take 
I some finest icing sugar, and free it 
perfectly from lumps. Put it into a 
I basin, and work in sufficient thick 
I sweet cream to make into a ball or 
' dough which can be cut or worked 
I into shapes. Divide into three or 
I four parts and flavour them differently. 

I Any of the shapes described in the 
preceding pages can be made with this 
I sugar cream. These creams are de- 
licious flavoured with any fresh fruit 
juice, but, if this is done, eithw more 
sugar or less cream must be used. 

Confectionery requiring 
Cooking. Cooked Sugar Cream . — 
In appearance there is little dtutinction 
between the uncooked and the cooked 
sugar cream sweetmeats, but the latter 
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viouflly well dried). Stir quickly, and the crack, bo that a little dropped into 
turn out on to a buttered duh. It cold water becomee hard and brittle, 
can be worked a little with oiled hands. Remove from the fire, add a teaspoon* 
Marzipan.-^T)m is a recipe for ful of lemon juice, and after letting 
cooked marzipan ; the uncooked has it stand for a minute, pour out on to 
been described. Blanch 1 lb. of sweet an oiled dish. Before it is set hard, 
almonds. Put these into a mortar cut into strips and tMrist them, or 
with a few bitter ones, add a few small squares ; or it can bo dropped 
spoonfuls of rose-water, then pound while hot into lozenge-slmped drops, 
the whole smooth. Put this into a ButUr Scotch —Vni 11b. of Deme- 
stewpan with 1 lb. of icing sugar, and rara sugar into a saucepan with a tea- 
stir over the fire until a smooth paste cupful of water. Boil until a little 
is obtained, which will not stick to the j dropped into cold water immediately 
fingers when touched. Sprinkle a ■ becomes hard and brittle. Ad<l 2 oz. 
paste-board with icing sugar, then roll , of fresh butter, and boil four or five 
out the paste. Divide it into cakes, i minutes longer. Pour on to a buttered 
then pla<» them on sheets of paper on ' dish and cut into oblong pieces, 
a baking sheet. Bake in a slow oven ' Evcrton Toffee. — Put a ^ lb. of fresh 
until it is a pale yellow colour. . butter into a tinned saucepan, and 

RahoU LaJium {Turhuh Ddight ). — j when partially melted add ^ lb. of 
Make a syrup with 3 lb. icing sugar treacle and ^ lb. of Demerara sugar, 
and 3 pints of water. Clear it with and mix well together. Boil for eight 
the whites of three eggs and the juice or ten minutes, then test it by drop- 
of a lemon. Dissolve 6 oz. of pure ping a little in cold water. If it im- 
wheat starch in f pint of cold water, mediately hardens and is brittle, pour 
strain it, and ^d it to the clear all on to a buttered dish. Before it is 
syrup when it is boiling. Reduce liard it can be marked into squares 
the whole by boiling to two-thirds, with the back of a knife, and it will 
It should then be very thick and then break evenly. If liked, almonds 
stringy. Flavour the paste with attar can be pressed in before the toifee 
of roses or any sweet essence. Have hardens. Toffee can be pulled until 
ready a large dish well covered with it is any desired light colour, or even 
almond oil. Empty the paste on the white. It is then, while soft, made 
dish when it is cool, spread it about into rolls or sticks about ^ in. thick, 

1 in. thick. Have ready another dish and cut into short pieces with scissors, 
covered with finely powdered sugar, This makes an excellent toffee. Half 
and when the paste is quite cold, turn the quantity of butter can be used and 
it over very ca^ully upon the sugared it still produces a good sweetmeat, 
^ish. Absorb the oil with blotting provided the sugar and treacle are of 
p^r, and cut the paste into pieces good quality (golden syrup is better 

2 in. square. Powder them with sugar, than black treacle). 

and keep very dry. A fine rahat is Almcynd HardJ^ke. — Mix toother 
made with rose or cherry syrup, with lb. of moist sugar and f pint of 
blanched almonds stirred in before the cold water. Put these into an euthen- 
paste thickens. ware pipkin and boil until a little 

Barley Sugar . — Put IJ lb. of loaf dropp^ into cold water immediately 
or caster sugar into a well tinned sauce- becomes hard and brittle. Have ready 
pan, and add ^rnnt of water and half 3 oz. of almonds, blanched and split 
the white.of ar. egg. Mixed well to- len^hways. Add these, with 8 oe. 
gether. Bring to the boil and skim of butter, to the boiled sp^. Boil 
otwefully. As soon as the scum ceases again, until a little dropped into cold 
to rise, the sugar is clarified, but it is water hardens immediately« Pour the 
Jbeet to then strain it through muslin, hardbake on to an oiled or buttored 
Pttt it 1back into the pan and boil it to dish to set. 


CoimiCTioinraT : Sweets Boiled to “ 
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Coothnut together 1 lb. 

of loaf sugar with ^ jpint of cold water, 
in an earthenware ni^dn. When the 
sugar is dissolved, Wl for about five 
minutes. Carefully remove all scum 
as it rises. Now mix in a i lb. of 
desiccated coco-nut, or fresh-grated 
or sliced coco-nut. Boil up again, and 
when the candy rises quite up in the 
pipkin, remove the latter from the 
firo and then spread the candy about 
I in. thick on well dried and warm 
sheets of Mrriting-paper. When nearly 
cold, remove the papers and cut the 
candy up into neat squares. If de- 
sired, the candy, or part of it, can be 
given a pink tint by adding a few drops 
of carmine. 

Sugar Sweets Boiled to 
‘ ‘ Crack . ” Add Drops and Sticks . — 
(a) Boil clarified sugar to crack, and 
pour it on an oil^ marble stone ; 
pound tartaric or citric acid to a fine I 
powder, and strew about i or J oz. of 
the former, according to its quality, 
and less of the latter, to 7 lb. sugar ; 
turn the edges over into the middle, 
and mix the acid by folding over, or 
by working as dough is moulded, but 
do not pull it ; put in a tin rubbed 
over with oil or butter, and place 
under the stove to keep warm ; then 
cut off a small piece at a time, and 
roll into a round pipe ; cut off in small 
pieces the size of drops, with shears, 
and let your assistant roll them round 
under his hand and flatten them. 
Mix with powdered sugar, sift from it, 
and keep in boxes or glasses. When 
flavoured with lemon, they are called 
lemon-acid drops ; with otto of roses, 
rose-acid drops. The sticks are made 
in the same manner as the drops, 
without being cut into small pieces. 

(6) Add Drops . — These are best 
mi^e with loaf sugar. To 10 lb. put 
I oz. cream of tartar with the water, 
and boil to crack. Pour on the stone, 
and work in 2} oz. finely powdered 
tartaric acid. Instead of making into 
drops by hand, this is now done by a 
machine, oall^ a “drop machine.” 
The rollers are either sightly oiled 
before a thin sheet of the sugar is 


passed throuigh them, or the sheet of 
sugar itself is dusted with finely 
dwed sugar. In large establishmeiitSi 
all kinds of drops, b^ and sticks are 
made by machine. 

Alm^ Ea/rdbahe.—Oil a square or 
round tin with low edges ; spUt some 
almonds and put in rows over the 
bottom, with the split side downward, 
until the surface is covered ; boil some 
raw sugar to crack, and pour it over 
I so as to cover the whole with a thin 
sheet of sugar. Coco-nut cut in thin 
slices, currant, and other candies, are 
made as the hardbake, except that the 
sugar is grained before it is poured 
over. 

Alniond Rock . — ^This is similar to 
nougat, and is made with raw sugar 
boiled to crack. Pour on an oiled 
stone, and fill with sweet almonds, 
either blanched or not ; the almonds 
are mixed with the sugar by working 
them in with the hands, as you would 
mix anything into a piece of dough. 
If they were stirred into the sugar in 
the pan, it would grain, which is the 
reason why it is melted for nougat. 
Form the rock into a ball or roll, and 
make into a sheet about 2 in. thick, 
by rolling with a rolling-pin. The 
top may be divided into diamonds or 
squares by means of a long knife or 
piece of iron ; when nearly cold, cut 
1 it into long narrow pieces with a strong 
knife or hammer. 

Barley Sugar . — ^Boil clarified loaf 
sugar to crack or caramel, using a 
little acid to prevent graining ; pour 
out on a marble slab, which ^ been 
I previously oiled or buttered. This is 
J occasionally flavoured with lemons, 
i When required, pour a few drops of 
^ essential oil of lemon in the centre, 
before the edges are folded over, then 
cut into narrow stripe with a larro 
pair of scissors or shears. When nearly 
cold, twist, put into glasses or tin 
boxes, and keep closed to prevent the 
access of air. It is seldom, boiled 
higher than crack, and safi&on is used 
to make it the colour of caramel. 

Borfey Sugar Vrops.^Boil su^ as 
for the preceding. Spread finely 
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powdered and sifted loaf sugar on a 
table or teatray, with a piece of stick { 
round at the end ; make several holes, [ 
into which run the su^r from a lipped 
pan ; or drop on an oiled marble slab I 
with a funnel, letting only one drop 
foil at a time ; or from the lip pan, | 
separating each drop with a' small 
knife or a straight piece of small wire. | 
Take off the stone with a knife, mix 
with powdered loaf sugar, sift from it, i 
and keep in glasses or tin boxes. i 
Barley Suga/r Tablets or Kisses . — | 
Spread sugar as for the last ; have a J 
piece of wood about 1 J in. thick, with i 
the surface divided into 1-in. squares | 
^ in. deep ; with this form the impres- > 
sions in the sugar, and fill with sugar | 
boiled as for drops, flavouring with j 
essence of lemon ; or it may be poured 
out in a sheet on an oiled marble slab, ! 
as for barley sugar, and when nearly ! 
cold divided into pieces with a tin I 
frame, having small square divisions, ; 
when the whole sheet may be divided j 
at once by pressing hard on it so as to ! 
cut it nearly through. When cold, I 
separate, and mix with powdered [ 
sugar ; take out and fold separately in j 
foncy or coloured papers, with a motto j 
on each. Th^ are also occasionally j 
made into balls, thus — First cast the ' 
BU^ into a sheet on an oiled marble ' 
slim ; when the edges are set, fold 
them in the middle, then oil a small , 
square tin with edges to it, put the i 
^BUgar in this, and place under the | 
fireplace of the stove so as to keep 
warm ; cut off a piece and roll into a . 
pipe, then cut into small pieces with a > 
pair of shears, and let your assistant : 
roll it into snudl balls under his hand 
on a sand-stone ; marble is too smooth ^ 
f(Mr this purpose. Lads who are used j 
to it can turn 8 or 10 under each hand j 
at one time. When finished, put j 
into powdered sugar, wrap in foncy 
papers fringed at the ends, put a motto 
in each, and fasten with small bands 
of gold papor. Sometimes a crack«r 
islfolded up in each ; this is made with j 
narrow strips of stiff paper, a 
liiiall piece of sand or glara paper 
pasted on the end of each, these are ' 


placed over each other with a little 
fulminating powder between, a piece 
of thin paper is bound round it, and 
pasted to keep them together ; when 
these are pulled asunder, the two 
rough surfaces meeting cause the pow- 
der to explode, and out flies the ball 
of sugar with the motto. 

Brandy Balls. — ^Thesoare made from 
loaf sugar, boiled to crack, coloured 
with either cocliineal or saffron, and 
finished the same as acidulated drops 
without l)eing flattened. 

67owr, Ginger y or Peppermint Rock . — 
These are all made in the same way as 
raspberry, using the essential oil of 
each for flavour. For clove, the mix- 
ture, whilst boiling, is coloured with 
cochineal ; ginger, with saffron ; but 
the peppermint must be kept pes- 
fectly white, except the stripes, wWch 
is done by cutting off as many pieces 
from the bulk as you have colours, 
which should be in powder ; put a 
sufficiency in each piece to give the 
desired tint, and {:eep warm. When 
the remaining portion of the sugar is 
pulled, lay them over the surface in 
narrow stripes, double the roll to- 
gether, and the face each way will be 
alike. Pull out into long sticks, and 
twist ; make round by rolling under 
the hand ; or cut into small pieces 
with a pair of shears, or scissors, for 
pellets, pincushions, etc. 

Raspberry Rock or Sticks. — This may 
be made from raw or refined sugar. 
Boil to crack, and colour with cochi- 
neal ; pour it on a stone rubbed with a 
little oil or butter ; cut off a small 
piece, and keep warm to stripe or case 
the other part, when finished ; to the 
remainder add a little tartaric acid 
(not so much as for ^ope), and some 
raspbeny-paste to flavour it. The 
residue of raspberries used for making 
vinegar, and preserved with, ah equal 
quantity of sugar, or even less, as for 
raspberry cakes, does very wefl for this 
purpose. Fold the edges ov^ into the 
centre, and attach to a hoqk fixed 
against the wall ; pull towards yott, 
throwing it on the hook each tiihe fffter 
having pulled out ; opotinue until it 



397 


CoNFECTiONEBY : Lozenges, Burnt Almonds. 


gets white and shining ; then make 
into a compact long roll, and either 
stripe with the piece cut off, or roll in 
a sheet with the rolling-pin, and wrap 
round so as to form a sort of case ; then 
pull into long narrow sticks, and cut 
the required length. 

Raspberry Drops are made as acid 
drops, with the addition of orris pow- 
der, and the sugar is coloured red in 
the boiling with prepared cochineal. 

Lozenges. — Lozenges are com- 
pounded of finely powdered loaf sugar 
and other substances (liquid or pow- 
dered), held together in a paste by 
means of gum solution, then rolled 
into thin sheets, and stamped into 
little cakes. The cliief precaution 
necessary is to have the gum of suffi- 
cient tenacity. Some gum solutions 
used are ; (1) 1 oz. tragacanth, J pint 
water ; so^ in a warm place mr 24 
hours ; put into a coarse cloth, and 
twist until all the gum has been 
squeezed out ; 1 oz. of this dissolved 
gum suffices for 4 to 5 lb. sugar. 
(2) 1 oz. dissolved gum arabic to 
12 oz. sugar. (3) 1 oz. tragacanth 
and 3 oz. gum arabic. (4) 1 lb. gum | 
arabic dissolved iu 1 pint water, for all 
but ‘ ‘ medicinal ” lozenges. (5) 2^ lb. 
gum arabic dissolved in 1 qt. water, 
and 1 oz. tragacanth in ^ pint water, 
for all lozenges. 

Peppermint, — (1) Double - refined 
loaf sugar, pounded and sifted through 
a lawn sieve : make a bay with the 
sugar on a marble slab, pour in some 
dii^lved gum, and mix into a paste 
as dough, flavouring with oil of pepper- 
mint. Some prefer mixing the gum 
and sugar together first in a mortal'. 
Roll out the paste on a marble slab j 
imtil it is about | in. thick, using I 
starch powder to dust with, to prevent j 
sticking to the slab and pin. Before 
cutting out, strew or dust over the 
surface with powder mixed with iawned 
sugar, and rub over with the heel of 
^lu* hand, which gives a smooth face. 

is tenned facing up.’* Brush 
off, and again dust the surface with 
stc^h powder, cut out, and place in 
wooden trays* Put in the stove to 


dry. All lozenges are finished in the 
same manner. (2) As (1), adding a 
j little starch-powder or prepared plaster 
I as for gum paste to the paste, instead 
j of using all sugar. (3) Use more starch 
powder in proportion ; smaller cutters, 
and the paste rolled thicker. (4) Trans- 
parent. These are made from loaf- 
sugar in coarse powder ; mix into a 
paste with dissolved gum arabic and a 
little lemon-juice. Flavour with oil 
of peppermint. (5) Superfine transpar- 
ent. The sugar must be in coarser 
grains. Mix and flavour as the others. 
The coarser the grains of sugar, the 
more transparent the lozenges. The 
finest particles destroy transparency. 
The solution of gum should be thicker 
in proportion as the sugar is coarse. 

(6) The commonest peppermint loz- 
enges are made with half farina (pre- 
pared starch), and half loaf-sugar, of 
second quality. A little smalt blue is 
added to noake them of a good colour. 

Rose, —Make paste as peppermint 
(1), using otto of roses to flavour ; or 
the gum may be dissolved in rose water, 
and a little essential oil added if re- 
j quired. Colour with carmine. 

Burnt Almonds.— Take fine Va- 
lencia or Jordan almonds, and sift all 
the dust from them ; put a pint of 
clarified syrup into the pan for each lb. 
of almonds, and place it with the 
almouds on the fire ; boil to “ball,” 
then take off and stir the mixture w^ 
with a spatula, that the sugar may 
grain and become almost a powder, 
whilst each almond has a coating. 
Put into a coarse wire or cane sieve, 
sift all the loose sugar from them, and 
separate those which stick together. 
When cold, boil some more clarified 
syrup to feather, put in the almonds, 
give 2 or 3 boils in it, take from the 
fire, and stir with the spatula as before, 
until the sugar grains ; sift and separ- 
ate, and keep in glasses or boxes. A 
third coat may be given in the same 
manner as the second, if they are re- 
quired large. 

Red.— The same as the last, using 
prepared cochineal to colour the syrup 
whUst boiling. 
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Common . — These are made with raw 
sugar and skimraings. Put some water 
with the sugar to dissolve it ; when 
near boiling, add the almonds, and let 
boil in it until it comes to small ball ; 
or when the almonds crack, take from 
the fire and stir with a spatula until 
the sugar grains and becomes n^rly a 
powder ; put into a sieve, and separ- 
ate the lumps. 

Best Burnt Abiunids. Red . — For 
each lb. of sifted almonds, use 2^ lb. 
loaf-sugar, made into a syrup. A 
round-bottomed copper pan is best for 
making these in. The almonds may 
be boiled in the sugar until they crack, 
before being taken from the fire to be 
atirred and separated from the second 
coat ; or, when the sugar is boiled to 
ball, the almonds may ^ put in ; then 
take from the fire, and stir well with 
a spatula, that the sugar may grain, 
and each almond have a coating. Put 
the pan on the fire again, and keep 
constantly stirred, that the loose sugar 
may melt and bum about them of a 
fine brown. Either way will give the 
burnt flavour, from which they take 
their name. Turn into a coarse sieve, 
sift all the loose sugar from them, and 
separate those that stick together. 

the same quantity of clarified 
syrup as before to feather and colour 
it to the desired shade with prepared 
cochineal. Let itattain the same degree 
again before taking the syrup from the 
then put in the almond and stir 
them as b^ore until the sugar grains, 
and again sift and separate. The 
sugar for the third coating must not 
be boiled quite so high as the last, and 
there must be only sufficient to just 
cover them. Immediately the sugar 
b^;in8 to grain about them, turn out 
on the stone, and cover with a pan or 
cloth. After a few moments, separate 
and put in boxes or glasses, when cold. 

The coloiu* of these almonds is con- 
sidered to be much brighter when the 
syrup is boiled rather higher than the 
re^pred degrees for the second and 
t^ird coats, and the colour added to 
r!^uce it, after it is taken from the 
fire. 


Coco-nut Jcc, or Candy . — Finely 
grate the inside of a coco-nut ; mix 6 
or 8 oz. of the grated nut with 1 lb. 
sugar ; use water to moisten the sugar 
in the proportion of 1 pint to 3 lb. 
Boil to bare crack, grain the sugar 
by rubbing some against the side of 
the pan, and pour into oiled or but- 
tered tins. Some give an additional 
flavour by adding a little raspberry 
jam, or orris powder (which will also 
give somewhat tlje flavour of a rasp- 
berry, if a little tartaric acid is used 
. with it). With the jam more particu- 
larly it forms a most delicious com- 
pound. It should be coloured with 
prepared cochin^l to give the red colour 
of raspberries, otherwise it should be 
white. Machines are now genersdly 
used for preparing the coco-nut. 

Colt's-foot JtocL — l lb. Spanish 
liquorice dissolved in f pint water ; 
2 oz. tragacanth dissolved in 1| pint 
water ; 28 lb. icing sugar, 1 oz. essence 
of lemon, 2 oz. extract of poppies. 

I Colour with Spanish brown. Make 
into a paste. Force through a metal 
tube with a plate at the bottom, hav- 
ing holes at the bottom similar to a 
star, by the means of a screw. Cut 
into lengths, and dry. 

Ckewiruf Qum.—{a) Sugar 2 oz., 
gelatine 10 oz., dissolve in sufficient 
hot water to make both ingredients 
fluid, then let it cool and set in 
moulds. Q)) 6 drachms sugar candy, 

I 6 drachms gum tragacanth, 3 oz. isin- 
t glass, 3 oz. parchment glue. Dissolve 
{ in just sufficient hot water to nuJce 
I aU fluid, then cool in moulds. Flavour- 
> ing is added to taste, 
j CryvtalliBed Fruits.— Have a 
square or round tin box, smaller at 
j bottom than top, with wire gratings 
; made to fit at convenient distances, 
and having a hole with a tube or pipe 
to admit a cork, and drain off the 
syrup. Take any preserved fruit wet, 
drain from the syrup, and dip Jn luke- 
j warm water to tue off any lyrup 
which may adhere ; dry in thd^ve ; 
when dried, place in layers on the 
gratings, side by side, so as not to 
I touch ecKdi othw ; continue in this 
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manner with any sort of fruit until | 
the box is full ; then fix the whole 
with a weight, to keep it steady. 
Boil sufficient clarified sugar to fill 
the box to the degree of “ blow,” add 
a little spirits of wine, and remove 
from the fire. When a thin skin has 
formed on the top, remove carefully 
with a skimmer, and pour the sugar 
into the mould ; place in the stove at 
90° F. (32° C.), and let remain for 
12 hours ; drain off the syrup into a 
pan from the tul)e at bottom, and let 
remain in the stove until quite dry ; j 
turn out by striking the box hard upon ] 
the table, sepirate carefully, and put • 
in boxes with paper l)etween each I 
layer. When ditierent fruits, paste, ! 
knots, etc., are mixed together indis- | 
criminately, it is termed mille-fruit i 
candy. Any sort of fruit or gum 
pastes, when thoroughly dried, may j 
be crystallised in the same manner, j 
When the syrup is drained off', if the ] 
crystals are not large enough, another j 
lot of syrup may be prepared and . 
poured over -, let remain in the stove j 
for 7 or 8 hours, then drain and finish 
as before. If small pieces of stick are 1 
pushed down at each corner, or in any ' 
other vacancy, when filling the mould, i 
one may be withdrawn at any time to j 
ascertain the size of the crystals, I 
which will save the trouble of giving 
a second charge of sugar. 

Drops. — Take treble-refined sugar 
with a good grain, pound, and pass 
through a coarse hair sieve ; sift again 
in a lawn sieve, as the sugar, when 
too fine, makes the drops oompact, 
and destroys their brilliancy. Put 
some of the coarse sugar into a small 
drop pan (with a lip on the right side, 
so that when held in the left hand the 
drops may be detached from it with 
the right), moisten with any aromatic 
spirit, and sufficient water to make it 
of a consistence just to drop off the 
spoon or spatula without sticking to 
it. Colour with any colouring matter. 
Place the pan on the stove fire, on a 
ring of the same size. Stir occasion- 
ally until it makes a noise, when it is 
near boiling : do not let it boil ; take 


from the fire, and stir well with the 
spatula until of the consistence that 
when dropped it will not spread too 
much, but retain a round form on the 
surface. If too thin, add a little of 
the coarse sugar, reserved for the pur- 
pose and made of the thickness re- 
quired. Have very smooth plates, of 
tin or copper, quite clean ; drop on 
these, separating the sugar from the 
lip of the pan with a piece of straight 
wire, as regularly as possible. About 
2 hours afterwai^ they may be taken 
off* with a thin knife. If you have no 
plates, drop on smooth cartridge paper. 
Wet the back of the paper to take 
them off. Cover the bottom of a 
sieve with paper, lay them on, and 
put in the stove for a few hours, but 
not long enough to deprive them of 
their fragrance. 

Catechu.-—! lb. sugar, 3 oz. catechu. 
Make as violet. May also add musk 
or ambergris — about 15 gr. 

Chocolate . — 1 lb. sugar, 1 oz. choco- 
late. Scrape the chocolate to powder, 
mix with the sugar in coarse grains, 
moisten with clean water, and proceed ; 
do not mix more than can be dropped 
out whilst warm at one time. If any 
remains in the pot, it will grease the 
next, andvrillnot attain the consistence 
required. 

Cinnamon . — 1 oz. cinnamon, 1 lb. 
sugar. Pulverise the cinnamon, and 
sift through a lawn sieve. Mix with 
the sugar, and add 2 or 3 drops of the 
essential oil, if the flavour is not strong 
enough. Moisten with water and pro- 
ceed. The flavour may be given with 
essential oil only, colouring with bole 
ammoniac. 

Clove . — As cinnamon. 

Coffee.— I oz. coffee, 1 lb. su^. 

I Make a strong clear infusion of coffee, 

I as for coffee ice, and use to moisten 
S the sugar. Make the drops as chooo- 
I late. 

Ginger.— Wx sufficient best pow- 
dered ginger to give the desired tMte, 
or flavour with essence of pinger, and 
colour with saffron. Moisten with 
water, and make as others. 

Leman . — Rub the yellow rind of 
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lemons on a piece of rough sugar, 
scrape off, and mix with the coarse 
sugar. Use sufficient to give a good 
flavour, and colour with sa&on ; mois- 
ten with water, as others. 

Orange -flower . — Use orange - flower 
water to moisten the sugar, or flavour 
with essence of neroli and moisten with 
water. 

Orgeat. — Make milk of almonds, 
using a little orange-flower water ; 
moisten the sugar with it. 

PeppermmU — Moisten the sugar 
with peppermint water, or flavour 
with essence of peppermint, and mois- 
ten with water. 

Raspberry . — Press the juice of ripe 
raspberries through a piece of flannel, 
and moisten the sugar with it. 

Rose . — Moisten the sugar with rose 
water, and colour with cochineal. 

VoArbiUa . — As cinnamon, using a 
little sugar to pound the vanilla ; or 
may be moistened with essence of 
vamlla, but this greases it as chocolate. 

Vuiet . — 1 lb. sugar, 1 oz. orris 
powder ; moisten, and colour violet. 

All fimit drops are made with ex- 
pressed juice, except orange. When 
you first rub the rind of the fruit on 
sugar, squeeze the pulp of the fruit, 
and pass through a l^ir sieve. Scrape 
off the sugar on which the rind was 
rubbed, mix with sufficient pulp to 
give the desired flavour, and moisten 
with water. These grease the sugar, 
and require the same precautions as 
chocolate drops. 

Ck>]nfLtB. — These are made in a 
copper comfit-pan, attached to a bar, 
having chains at each end, with a hook 
and swivel in the centre, ly which it 
is suapmded from the ceiling about 
breast high over a stove or charcoal 
fire. Steam pans are now used in 
factories. A preserving-pan con- 
taining darified syrup is placed inside 
the stove, or over another fire, that it 
may be kept hot, but not boiling ; a 
ladle for throwing qrrup into the pen, 
and a pearling cot,'’ are also needed. 
Tlds last somewhat resembles a funnel 
^thout the tube, and having a small 
hole in the centre with a pointed 


spigot fitted into it, which regulates 
the syrup run out. A piece of string 
tied several times across the centre of 
the top of the cot, and twisted with 
the spigot, allows it to be adjusted. 

Caraway. — (1) sift 2 lb. caraway 
seeds in a hair sieve to free them from 
dust, put into the comfit-pan, and rub 
well about the bottom with your hand 
until quite warm ; have some clarified 
loaf sugar syrup boiled to “small 
thread ” ; give a charge by pouring 
over about 2 tablespoo^uls ; rub and 
shake well about the pan, that they 
may take the sugar equally, until 
quite dry. Be careful not to make 
them too wet in the first charges by 
using too much syrup, or they -v^l lie 
in a lump and be difficult to part. It 
prevents sticking to pass the hand 
through them between every swing of 
the pan, and adds to their smoothness. 
Give 4 or 6 chwges, increasing the 
quantity of syrup a Uttle each time, 
and let each charge be well dried be- 
fore another is given, dustily with 
flour at the last chaige. Sim in a 
hair sieve, end clean the pan. Put in 
again, and give 4 or 5 charges more, 
with a dust of flour at the Iwt ; then 
sift, and clean the pan. Proceed thus 
until they are | required size. Put in 
the stove or sun to dry until next day ; 
clarify and boil some sugar to large 
thread, keep warm as before, divide 
the comfits, and put part in the pan, 
so as not to have too many at one 
time ; as they increase in size, divide 
into convenient portions, so as to 
work them properly without encum- 
bering the pan. Give 4 or 5 charges 
of syrup, proceeding in the same 
manner as wfore, until they are § or 
more of the required size ; stove until 
next day. Continue wi^ each por- 
tion alternately, until all are done. 
On the third day, bcril the lyrap to 
small pearl, and ^ve 8 or "10 ofaugei 
as before, without using flour, lessen* 
ing the quantity of qrrup,4|$^ time. 
Swing the pan gently, and dxy each 
charge well. Put in the etbve lor f 
or 1 hour after each charge, and p^* 
oeed alternately with each ,p^on 
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until finished, when they should be 
about the size of peas. Put in the 
stove for a day, then smooth with the 
whitest loaf sugar syrup boiled to 
small thread ; add 2 or 3 tablespoon- 
fuls of dissolved gum arabic to give a 
gloss. Give 3 or 4 charges with a 
very gentle heat, the syrup being cold 
and the pan scarcely warm. Work 
and dry each charge well before 
another is added ; when finished, dry 
in a moderate heat. It is best to diy 
comfits in the sun, as it bleaches them. 
If the stove is at a greater heat than 
the sun on a moderately warm day, 
which is 70° to 80° F. (21° to 27° C.), 
it will spoil their whiteness. (2) Bath 
Caraways are made in the same way, 
but only half the size. (3) Ginger- 
bread Caraways. Sift the seeds, and 
warm in the pan, as for (1). Have 
some gum arabic dissolved, throw in a 
ladleful, and rub well about the pan 
with the hand until dry, dusting with 
flour. Give 3 or 4 coatings in this 
manner, and then a charge of sugar, 
until the comfits are about \ the I'e- 
quired size. Dry for a day, give 2 or 
3 coatings of gum and flour, finish by 
giving 3 or 4 charges of sugar, and 
dry. These are made about the size 
of Bath Caraways, Colour some dif- 
ferent colours, leaving the greatest 
portion white. (4) Pearled. When 
the comfits are about the size of Bath 
caraways, dry and pearl as cinnamon. 

Cardamon , — Keep the seeds in their 
husks until used. They are often 
mixed with grains of paradise, which 
have not the same aromatic taste, and 
are more hot and spicy. Break the 
husks by rolling with a pin ; separate 
the skins from the seeds, put 2 lb, into 
the comfit-pan, and proceed as for cara- 
ways (1). Make a good size, and quite 
smooth. 

CWeiy.— Put 1 lb, celery seed into 
the pan, and proceed as for caraways 
(1),^ working up to the size of a lai^ 
pin's head. 1% and pearl as cinna- 
*mon. 

C^nnamon.-^Take 1 lb. cinnamon 
bark, and steep in water for a few hours 
to soften ; out into pieces about ^ in. 


I long, and the size of a large needle. 
Diy in the stove. Put the pieces, 

I when dry, into the comfit-pan, and 
' pour on a little syrup, as for caraways 
i (1), proceeding in the same way until 
they are | the required size. You 
must not use your hand for these as for 
caraways (1), as theyare liable to break. 
Dry in the stove, then suspend the 
pearling cot ; boil some clarified loaf 
sugar to large pearl, and fill the cot ; 
put some of the prepared comfits in 
I the pan, but not too many at a time, 
as it is dilficult to get them to pearl 
alike. Keep the s^up at the boiling 
1 point ; open the spigot of the cot so as 
j to allow it to run in a very small stream 
; or continued dropping ; swing the pan 
j backwards and forwards gently, and 
I keep a stronger fire under the pan than 
otherwise. Be careful that the syrup 
I runs so that it dries as soon as dropped, 

I which causes the comfits to appear 
I rough. If one cot full of sugar is not 
! enough, put in more until they are the 
' required size. When one lot is finished, 
put in sieves to dry, and proceed with 
I another ; but do not let them lie in 
the pan after you have finished shaking 
them. They will be whiter and better 
I if partly pearled one day and finished 
the next. Use the best clarified sugar 
to finish. 

Almond . — Sift Valencia almonds in 
a cane or wicker sieve, pick out any 
pieces of shell and any very small or 
large almonds, using those which are 
near of a size ; take about 4 lb., put 
into the comfit-pan, and proceed as 
for caraways (1); or they may first 
have a coating of dissolved gum arabic ; 
rub well about the pan with the hand, 
and give a dust of flour, then pour on 
a little syrup at small thread, work 
and dry well, give 8 or 4 more changes, 
and a charge of gum with a dust of 
flour. Proceed thus untO they are \ 
the required size, then dry for a day, 
and proceed and finish as for caraway 
comfits. For cheaper comfits, moan 
gum and flour are uW. 

Coloumng.^VvLi some of the oomfits 
or nonparefibs into the comfit-pon, shake 
or rub about until warm, add auMoient 
2 li 
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prepared liquid colour to give the 
deeired tint ; be careful not to make 
too wet, nor of too dark a colour ; 
shake or rub well about, that they 
may be coloured equally ; dry a little 
over the fire, put in sieves, and finish 
drying in the stove. Clean the pan 
for every separate colour. 

Extracting the Acid from 
Candied Drops, etc.— Articles 
which have acid mixed with them are 
useless except to sell for broken pieces, 
as they cannot be boiled again unless 
the acid is extracted. The method of 
doing this is only returning to the first 
principle in the manufacture of sugar. 
When the juice is expressed from the 
Bugar«caneB, it contains a considerable 
quantity of acid, which must be de- 
stroyed before it will granulate into 
su^. For this purpose, lime is em- 
ployed, and has the desii^ effect ; it 
will also in this case, but chalk or 
whiting is moat generally used. First 
dissolve your acid sugar in water; when 
this is thoroughly accomplished, mix 
in a sufficient quantity of either of 
these alkaline powders to cause a strong 
effervescence; after it has subsided, 
pass through a flannel heag, according 
to iho direi^ons for clari^dng sugar. 
The filtered syrup will be fit to use 
tear any purpose, and may be boiled 
again to crack or caramel as well as if 
no acid had ever been mixed with it. 
Let the pim it is dissolved in be capable 
ci containing as much again as there 
is in it. 

^iiming.^Proficien(^ in this re- 
ooires much practice, a good taste for 
design, and expertness in boiling, tak- 
ing pa^cular care to avoid graining. 
The moulds may be made either of 
copper or tan, slightly rubbed over 
yrith butter or Boil clarified 

syrup to ** caramel,” taking care to 
ke^ the sides of the pan free 
sugar. The moment it is at (uwok, 
adid a little add to ** grease” it. When 
at caramel, dip the mtom of the pan 
^ cold water, take out, and let cool 
^ a little ; then dip a taUeenoon in Uie 
folding the mould tn your left 
iim, and from the spoon run the 


sugar over the mould, either indde or 
out, with the threads which flow from 
it, which may be either fine or coarse, 
according to the state of the sugar. 
If requii^ very coarse, pass the l^d 
over them 2 or 3 times ; when hot, it 
flows in^finer strings than when cooler. 
Form on the mould into a sort of trel- 
liswork ; loosen from the mould care- 
fully, and let remain until quite cold 
before taking off, that it may retain its 
shape. When the sugar gets too 
cold to flow, put it beside the stove or 
fire. 

Colouring Substances used 
in Sweetmeat Making.— -White : 
finest starch (flour). Yellow : turmeric, 
saffron, saffiower. Blue : indigo solu- 
tion, litmus. Red : carmine, madder 
red, cochineal. Brown : caramel (burnt 
sugar), liquorice juice. Green : spin- 
I ach juice, mixtures of the yellows and 
blues mentioned above. Mauve : vio- 
let, purple, heliotrope, etc., mixtures 
I of the and bluee mentioned 
above. 

The foregoing may be considered as 
organic matters to a laige extent, 
wl^e the following are strictly chemi- 
i cal, being innocuous, aniline colours. 
These colours are lai^^ly used in con- 
tinental manufactories of sweetmeats. 
The following are commercial names : 
Reds : Ponceau and Bordeaux red, 
fuchsin, acid fuohsin or rubin, roooellm, 
pbloxin, eosin, erythrosin. Blues : 
aniline blue, alizarin blue, water blue, 
iuduline. Tdlow: naphthol yellow, 
orange I or tropaeolm 000, add 
yellow B. Oreen : malachite green. 
Violet ; methylviolet. 

Flavouring and Tkioksning 
Ingredients used in Sugar 
l^weets, Oliooolate, ete. 8tmeh 
rin. — ^Thia ia a aweetenoing uupredieiit 
used where oooaaion requima, but Imt* 
infi; the drawback that its boft and 
weight do not add ,to the volttiiie el 
the mixture beii^ jpr q p a i^ It 

thepr^u^ cdthemitSlatlon of cold 
— frvm coal tar aa the mean oommon 
mepreasion ia. It is soluble to a mtall 
extent ia odd water, eediy wlhlile ia 
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hot. For general purpoees the quality J 
used is about 400 times as sweet as 1 
sugar. It serves an excellent purpose | 
in the preparation of delicacies for j 
some invalids, as it is unaltered when | 
passing through the human body. On | 
this account it may be used for sweet- j 
eningfoods for those suffering from dia- I 
betes, corpulence, and certain stomach 
troubles that sugar has an ill effect 
upon. Pure saccharin is so sweet that 
its flavour can be discerned in a solu- 
tion of 1 part to 70,000 parts of 
water. 

Starch. — ^This, in some forms, is 
largely used in chocolate making, act- 
ing in a sense as an adulterant, yet 
having a beneficial general effect. The 
chief starches are : potato starch and 
potato flour, wheat starch and wheat 
flour, dextrin (starch heated to 205° 
C. to convert into starch gum and 
sugar), rice starch, arrowroot, chestnut 
m^, bean meal (this has to be sweet- 
ened with sacchann owing to the large 
■proportion of albuminous substance 
and small amount of starch contained. 
The bean or vegetable flavour disap- 
pears, if this me^ is slightly roasted). | 
VcmiUa. — This is the fruit of a spe- i 
cies of orchid. Although the essence 
—vanillin— has so lari^y superseded 
vanilla, yet the imports of the latter 
have actually increased. This may be | 
due to the substance being used for 
other and new puiposes. Vanilla can, 
of course, be obtained pure, but it is 
subject to adulteration, if it may be so 
termed, admixture of pods of simi- 
Iw fruit of less flavouring value, also 
with pods which have been partly de- 

£ ived of their essence, ^th the 
tter are coloured and made to look 
like the true capsules. 

VanUlinf if of good quality is ob- 
tained wholly from the vanifb fruit, 
but is also obtainable from certain 
sugars, from potato skins and from 
Siam benzom. It may be obtained 
artifidally from pine wood products, 
land during the lut few years several 
means of producing vanili^ artifidally 
nave been discovered. This substance 
IS largely adulterated with the aro- 


matic prindples of other fragrant pro- 
ducts. American “vanilla ciystals’' 
have been found to consist of vanillin 
and antifebiin, or vuullin, cummin 
and benzoic acid. Cheaper qualities 
have been found to be devoid of vanil- 
lin, consisting only of cumarin, anti- 
febrin and sugar. 

In a work recently published, the 
financial advantage obtained by using 
vanillin instead of vanilla is estimated 
as 20 to 1. A kilo of vanilla and 26 . 
grm. of vanillin, are equal in perfuming 
qualities, while this quantity of vanilk 
costs about Si. to 81. fis., and the 
vanillin 2s. 9d. 

In using vanillin, it should be rubbed 
down with sugar, 50 grams of the 
former to 1 kilo of the latter, so as to 
I reduce the vanillin to the necessary 
! finely divided state. The process is 
to dissolve the 50 grams of vanillin 
I in 250 grams of hot alcohol, and 
I add this to the kilo of sugar which has 
I been finely powdered. It is then put 
in a rotary comfit-pan and dried by 
moderately warm air. Vanillin, it 
may be mentioned, will keep well 
(even in the sugar if not allowed to 
get damp so as to ferment), whereas 
vanilla does not keep well. 

Cinnamon. — There are at least 3 
kinds of cinnamon, but in all the 
aromatic quality lies in the oil it con- 
I tains. Caution should be observed, 

I in purchasing, to have the bark and 
not to buy the ready-^und powder, 
as the latter is so es^y adulterated. 
The grinding should be done by the 
purchaser to avoid this. Ap^ from 
adulteration, the powdered cinnamozi 
can have some of its oil distilled off, 
andsobeof lessflavouringquality, with- 
out the ptirchaser readily noticing it. 

Clovci.— This flavouring ingredient 
should be bought whole for the reasons 
just given. It is the oil in the doves 
that provides the momatic quality. 

Nutmeg and Afoos.— Both these owe 
' tbdr aromatio qualities to an dl they 
, contain. As with cinnamon they 
I should be bought whole and |pround 
: hv the purchaser so as to avoid pos- 
i smle adulteration and deterioratioa. 

2 n 2 
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Cardamoms. — These are a fruit, 
those from Malabar being about ^ in. 
in size, while those from Ceylon are 
some four times as large. In each 
case the fimit contains seeds, and these 
contain the aromatic principle. 

OUsy etc . — The essential oils of the 
various fruits and seeds are how so 
easily obtained, and at so reasonable a 
coat, that they are being very widely j 
used in place of the solid ingredient, i 
The chief of these are oil of cinnamon, ' 
oil of cloves, oil of cardamoms, oil of 
nutmegs, oil of mace, and oil of cori- , 
ander. To judge of the quantity re* i 
quii*ed for flavouring experience is i 
necessary, but if the oil is pure and of 
full stren^h it should be sufficient to 
find the amount of oil in the raw 
matei^, and use the prepared oil 
accordingly. Thus the essential oil in 
cinnamon bark is but one-hundredth 
of the whole, therefore 1 oz. of pre- 
pared oil should have the flavouring 

S ’itiea of 100 oz. of ground bark, 

, however, is but a theoretical 
reasoning, and trial with experience is 
needed. In using oils the best plan 
is to rub them down with sugar (as 
explained with vanillin), 1 part of oil 
dissolved in 9 of alcohol, this being 
added to the sugar and dridd gently 
as explained ; or the oil can be ground 
up direct with powdered sugar, in a 
mortar, 1 part of oil to 40 of sugar. 

A good oil flavouring for chocolate 
is a solution of 16 grams of coriander 
oil with 85 grams of spirit. 

Qum benzoin is a material largely 
used in chocolate manufacture, con- 
taining as it does vanillin and benzoic 
add. The best comes from Sumatra. 
It is used as a varnish for chocolate 
and other confections, being dissolved 
in spirit (30 to 40 of gum to 100 of 
siTong Binrit). Bleach^ shellac may 
be added when desirable. 

Peru balsam is used as a perfume. 
It is ^hly aromatic having a quality 
peculiar to itself in this respect. It 
a soluble in alcohol. 


Cooking Apparatus. 

COOKING BY STEAM. 

Steam cooking boilers may be said to 
be of two kinds, viz., those that go at 
the back of a kitchen range fire, and 
which are suited for small require- 
ments, and those that are independent 
and can be had in any size to meet any 
demand. 

In the kitchens of good houses, 
^tablishments of some size, a small 
steam cooking plant is often put up. 
There are many things, fish, vegetables, 
hams, etc. , tliat are cooked in a superior 
manner by steam, and the plant is put 
in on this account, and also to sup- 
plement the other cooking apparatus. 
Where convenient or desirable the 
kitchen range boiler is put to this 
service, and if thd fire is of good size a 
very useful amount of steam can be 
got. If a steam boiler is put at the 
back of the range fire, there is, of 
course, no accommodation for the cus- 
tomary hot water boiler, but in a large 
house this can often be arranged as the 
demand for hot water is such that an 
independent boiler is required. It is 
seldom that a boiler behind the kitchen 
range will furnish an adequate supply 
of hot water for a really large house, 
and as an independent boiler has to be 
used for this, it can be easily arranged 
to put a steam boiler behind the range 
fire. 

It is of very little use putting a 
steam boiler behind a range fire less 
than 10 inches wide, for a fire of a 
smaller size has comparatively no heat 
for constant steam makii^, rraaonber* 
iag that the whole of the heat is not 
devoted to the boiler, nor much more 
than hsdf of it. It is not worth while 
putting a boiler and aU.^.the fittings 
and connections for the triffingamount 
of work such a small fir^am bo|lin^ 
could do. •< 

It is best, in fact neoeaiary, in all 
cases, not to attenqit to supply the 
hot-water circubting apparatoa f>^ 
thesamefire. It has b^ tbs practice 
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to put tivin boilers behind the hre, one | boilers for heating purposes appear to 
of these heating the hot-water circula- ; be deficient in water-line area and in 
tion, the other generating steam for J steam room alx)ve the line ; not that 
cooing. Unless the fire was extrava- ! the boilers may be inefficient heaters^ 
gantly wide for the size of range, ■ but that their efficiency would un- 
this always meant two narrow, mean i doubtedly be improved by attention 
little boilers neither capable of doing to this detail. Experiments with these 
more than about half the work a fair . comparatively small range boilers show 
sized house requires of them, and the that best results are had when the 
result was a failure. Further it could steam chamber above water-line has a 
not be well arranged to put a separate cubic capacity of one-third of the whole 
flue and draft damper to each ; con- ' interior of the boiler, or, in other 
sequentlythefireact^ on both equally, i words, one third the capacity of the 
This meant heating both when only , space occupied by the water. Tliis is 
one was required, urging or checking assuming other conditions, generally, 
both when only one needed it. It is a ' are correct. « 

most unfortunate arrangement in point i When it is possible the whole of the 
of efficacy and convenient working. i fittings are put on the boiler as in Fig. 

It should always be arranged to de- 121, this being a sectional elevation of 
vote the fire wholly to the one steam the bock part — the “leg” of the boiler, 
boiler or do without it, unless by This is done when the leg of the boiler 
chance the range is a very lai^e one comes forward and is visible at the 
for some reason, and the fire, say, back of the range, but most ranges 
16 in. wide. It would not be desirable | are constructed so that the 1^ has to 
to put twin boilers to a less size fire be recessed behind the back coving 
than this, unless the work required of plates, and is therefore out of sight, 
themshould beverysmall. It becomes In this case a “hydraulic box,” or feed 
easily possible to use a steam boiler cistern, is useti, as in Fig. 122. The 
whentworangesexist, or, as more often fittings are put on this, as of course 
happens, the hot-water circulation is they must come in sight somewhere, 
from an independent heater. Or there Of the fittings, the water inlet 
are instances where the users of the valve may be considered the most 
range require but one 
oven, and then one boiler 
is put behind the fire, 
and the other at the un- 
occupied side. 

The form that steam 
range boilers take is the 
“boot” shape, as Fig. 

119, but it is much 
better to widen out the 
back, as Fig. 120, or 
adopt some other means Fro* tt®* Fio. 120 . 

of increasing the area of 

the water line, also increasing the important. This is a pillar valve, with 
capacity of the steam chamber above balanced arm having a weight at one 
the water-line. It has been proved end and a stone float sus^nded at the 
beyond doubt, by the writer and others, other. The float is a piece of sand- 
that although the hinting surface may stone about 8 in. 5 in. by 1| in. 
not be increased, the yield of steam is thick. This answers excellently. It 
much superior from a boiler as Fig. 120 will be seen that a pipe is attached to 
than £rom Fig. 119. Incidentally it may the pillar inside the miler so that the 
bementionedthatmanydesignsofsteam incoming wat^ may be delivered near 
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the bottom and not at the top. The | 
valve is fed from the house supply, or j 
the main, but in the former case it is ; 
necessary to see that the house cistern i 
is sufficiently high above to afford the 
necessary pressure. I 
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These boilers are worked at from 
4 lb. to 10 lb. pressure, and if the water | 
pressure does not exceed the steam | 
pressure, the valve, when it opens, 
becomes a steam outlet instead of a 
water inlet. With steam at 10 lb. 
pressure, for instance, the cistern 
would require to be at least 25 ft. 
id>ove the boiler, as the pressure of 
VTater in pipes is but 1 lb. for each 
2 ft. 4 in. vertical height. If the da- 
teru.was only 20 ft. above, no water 
srphld ehter the boiler when the valve 
limned and the steam was at 10 lb. 
jgmige pretoufe. 

A^t^pts are made to feed steam 
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boilers with an ordinary open supply 
cistern and ball valve, trusting to a deep 
dip or “ syphon " in the supply pipe to 
resist the back pressure of the steam. 
It is, however, a very poor arrangement, 
as the pressure must be kept down 
to about 1 lb., and the st^m is then 
very wet for cooking. 

"ViTiere there is but one range and 
one boiler to it, attempts are mi^e to 
use this as a st^m boiler and heat the 
needed supply of hot water by steam 
from it. This is usually a failure un- 
less the fire be large and the boiler pro- 
portionately powerful and effective. 
If it could be arranged that the boiler 
furnished steam for cooking at certain 
hours and heated water at other times, 
then it would seem agood arrangement, 
for there is tlie disadvantage, in many 
cases, that a steam boiler is boiling 
away for no purpose when the cooking 
is done. As a rule the servants dmw 
water from it for kitchen purposes 
when not cooking, but it would be 
better if its heat was turned into a 
tank. 

If the noise is not objected to the 
most effective and economical plan of 
heating water is by free steam, with a 
tank and piping fitted up as in Fig. 123. 



There should be a oheck-valve 
the tumly pipe, for, should > steam 
cease while the stop, valve is open some 
of the tMik water will pass over 
syphonage. 

If free steaih is nt^ used, 
recourse is had to a coil in- tto tank* 
This coil can have its oondsnsailoii 
pipe, its exhaust, taken hade td the 
boto, so as to form ahqinpleteinrcoit 
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and waste no water, or it can be dis- 
charged a steam trap, or pass into 
a closed tank. It is of little use at- 
tempting to trap the exhaust with a 
deep dip unless the steam carries but 
a light pressure. With 7 lb. steam the 
dip would require to be about 18 ft. 
deep to be successful. 

In making up this coil it is very 
necessary that it be placed tight on the 
bottom of the tank, otherwise the water 
at the bottom will not heat. In one 
instance a plumber had the correct 
quantities of piping given him for a 
coil which would boil the contents of 
a tank for tea and coffee-making. He 
fitted it up himself very weU, but he 
put the coil quite 6 in. off the bottom 
of the tank. The result was that the 
water below the coil could rarely be 
got up to 100° F., and it was easy to 
see what a prejudicial effect this had 
in getting; the water to boiling point 
above. The improvement was ex- 
tremely marked when the coil was put 
on the bottom, all the difference be- 
tween success and f^ure. 

About the smallest steam cooking 
apparatus that is ever fitted up is illus- 
trated in Fig. 124. This shows, in 
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Motional elevation, the side boiler of a 
single-oven cooking range with connec- 
tion for furnishing stee^ to a cooking- 
pot, or kettle ” as the vessel is callw. 
To effect this the boiler, in the first 
place, must be an effective heating one. 
One with a neck at the tojf, as illus- 
trated, is usually the most eflfoctive 
^d. From the small steam space 
•cove the water line a } in. or | in. 


pipe is taken to the kettle, which is 
placed on a low shelf or table near by. 

There is no condense pipe from the 
kettle, as a rule, for the amount of 
steam condensed is not large and the 
resulting water is emptied out when 
cooking is over. 

The junction of the kettle and steam 
service is by the itop-cock shown. 
This has a coned male outlet which 
fits a coned female piece attached to 
the kettle. The kettle is merely 
pushed tight on to the cock when the 
food stufi& are in it and steam turned 
on. When the contents are cooked, 

1 the kettle is just drawn away and 
, emptied in the usual manner. 

Two essential details are, a proper 
I lid for the boiler, and a sufficiently 
! deep dip in the cold supply pipe. 
Ordinaiy loose boiler lids are not steam 
tight, nor heavy enough to make a 
pressure of 1 lb. to the square in. in 
the boiler. A brass lid is best, heavy 
enough for 1 lb. pressure, and this, 
with the rim it fits into, must be 
turned true to ensure a steam tight 
fit without jointing material or fasten* 
ings of any kind. To calculate ^e 
weight of lid, measure its area on the 
underside, and if it is 10 in, it should 
weigh 10 lb. A little less will do as a 
I lb. pressure is practically sufficient for 
this purpose, llie higher the pressure 
the drier the steam. 

The cold supply is fitted up in the 
same manner as the ordinary seU-filling 
apparatus put to these boilers at othw 
tunes. The only difference, if it can 
be called such, is in the depth oi dip. 
Ordinarily a 6 in. dip is ample, but 
this will not do when steam is made. 
The depth of dip will depend on the 
weight of the lid. If 1 lb. pressure 
is decided on the dip must exited 2 ft. 
4 in., making it preferably 8 ft. deep. 
If the dip is insufficient tlwn the steam 
pressure will force the water from the 
TOiler back into theristem, wh«e itwiU 
overflow and cause trouble generally. 
It will leave the boiler temporal^ 
empty, or nearly empty, which results 
in injury by the fire beatiug on the 
empty 
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It is very important that the dip 
be deep enough, as will be seen, for 
steam may be made at unexpected 
timesj when no cooking is in progress. 
The lid acts as a safety valve, lifting 
and releasing steam when the pressure 
exceeds 1 lb., and provided, of course, 
that the dip is deep enough to prevent 
the pressure relieving itself that way. 

When steam is not required the 
boiler supplies hot water, this being 
drawn from the tap in front, as usual. 
It serves all tjhe customary purposes of 
an ordinary hot-water boiler at such 
times. 

Whenever it is possible the best plan 
is to have an independent boiler for 
steam cooking, and let the range boiler 
provide the hot water as usual. Hot 
water isneededevery dayand all theday 
long, just as long as the miige fire is 
kept alight, and cooks are now conver- 
sant with the management of ranges 
so as to afford the needed supply of 
hot water at all the hours that the 
demand comes. 

The independent steam Ixtiler then 
has its fire lighted as required. It may 
not be needed every day and seldom 
the whole of any day. In private resi- 
dences, however large, the independent 
steam boiler has many idle hours and 
days, occasionally weeks. If it was a 
range boiler, it would be making steam 
at these times uselessly, worse than 
uselessly in &ct, for the boiling is 
violent and the discharge of steam an 
annoyance. The independent boiler 
is much more effective than the range 
boiler and this is an advantage. 

In hotels, restaurants, and institu- 
tions, the independent boiler is neces- 
sary, as a range boiler is seldom suffi- 
cient. In such places, all vegetables, 
hams, puddings, etc., are cooked by 
steam, besides which there are cutting 
tables, hot plates and hot closets to be 
served, and, in most cases, the steam 
boiler also heats the water for the 
kitohen section besides supplying 
htTOtory basins, etc. 

Independent boilers for steam cook- 
ingare always of a plain vertical design, 
asl^. 125, usually with cross-tubes as 


shown. The reason for its plainness 
is, that as the condense water is not 
returned to the lx)iler there is a con- 
siderable and constant change of water 
occurring, and this, in iiard-water dis- 
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tricts, creates a troublesome amount of 
lime deposit to appear. On this 
account, all such boilers, fed with 
hard- water, are of plain form, have the 
water-way carried down below the fire- 
bars, and doors are provided for the 
easy removal of the lime from this and 
ail collecting points. As a rule steam- 
cooking boUers require to have the 
deposit cleaned out as often as range 
boilers which are in regular use fo^ 
domestichotwatersupply. InLondqa 
this is about every su mojjpi^. 

As to the capab^ties of the varions 
boilers a proper form of boot boiler in 
a kitchen amge, with Iff in. fire, will 
work two kettles (tin cooking ^ts), 
while with an 11 in. fire, three kettles 
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can be supplied. A 12 in. fire can 
have two kettles and a small pudding 
steamer, while a 14 in. fire (usually in 
a 6 ft, range) can have three kettles and 
a moderate sized cooking closet. With 
the latter boiler the steam might be 
got to 6 lb., if the water pressure 
allowed. When a range boiler is used 
for steam cooking, it should not be 
expected to also heat water by steam, 
unless the latter can be done at times 
when no cooking is on. 

Where steam is regularly used for 
cooking some of the cooking vessels are 
often of the jacketed kind. These do 
not allow the steam to come directly 
to the foods being cooked, but receive 
it .n a shell or jacket surrounding the 
cooking vessel proper. This is for 
boiling purposes only, and the feet is 
mentioned because such vessels require 
more steam, and it should be at 10 lb. 
pressure. 

For restaurant work the independent 
boiler is used, and the usual smallest 
size is one horse-power. This size 
might be put to work a ham-closet, a 
pudding steamer, two or three vegC' 
table pans, and a hot closet and cutting 
table. It would also heat the hot water 
required, if put to do this when the 
cooking work slackened off. Such a 
boiler would serve a moderate sized 
middle class restaurant, seating perhaps 
fifty people at the time. A fair-siz^ 
goc^-clasB restaurant needs about a 
three horse-power boiler and so on. 
(F. Dye.) 




The Cooking Kange. 

FAULTS AlfD CAUSES OP 
FAILUBE. 

It is doubtful whether any other 
domestic appliance, taking average re- 
sults, is complained of so much as the 
kitchen range, for out of, say one 
hundred ranges of various kinds, pro- 
bably no more than a dozen are cr^it^ 
with being perfect in the way they do 
their work. They appear to work with 
vary ing degrees of efiiciency, some burn- 
ing everything that is put in the ovens, 

1 others working sluggishly, so that the 
cooking is very poorly dene and un- 
satisfactory. Of ranges which manage 
to consume immoderate quantities of 
fuel, yet often fail to cook at all, 
everyone has heard. And the range 
which is eccentric in its behaviour, 
working well one day and failing the 
next (or vice versd\ is almost as fami- 
liar. If a ran^ sometimes works well 
and regularly in regard to its ovens, 
then there is every cliance of some- 
I thing being wrong with the boiler ; 
and in touching on this subject 
(boilers), there is a wider range of 
possible faults than ever. It may be 
desirable to speak of the fitults as 
being of three kinds. First, a failure, 
or a failing, with a range, something 
that has always existed in a r^ular 
way. Second, a fault that develops 
itself and stays, unless means are taken 
to remedy it. Third, troubles of the 
erratic kind, that come and go, and 
make it seem as if the range was really 
capable of displaying good or ill hu- 
mour. 

Taking the first character of trouble 
referred to, this can only be due to 
something wrong in the fixing. The 
trouble may be that the left-hand oven 
does not work as' well as the right, 
and never has. It may be that the 
range has always worked sluggWy, 
not burning with so bright a nro, nor 
cooking so well, as some {obviously 
used range did, and so on. The only 
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remedial measure is to discover the 
hkult, and put it right. If one oven 
does better than the other — there 
being two to the range— it must be 
that the flues are not constructed 
alike, or those of the oven at fault 
may be throttled or choked. The first 
step is to examine the flues, and if 
they s^pear clear, then see if any 
bi^work overhangs the top outlet, 
preventing the free passage of draught, 
smoke, etc. It is not necessary that 
the outlets of the back flues, where 
they throw the smoke into the chim- 
ney, have no brickwork anywhere over 
them ; but the brickwork, if there is 
any, miist not come lower than X2 in. 
over the flue apertures, otherwise it 
will interfere with the draught. 

When a man sets a range and makes 
the necessaiy flues round the ovens, 
he. of course, makes the flues precisely 
alike in general character and area, if 
there are two ovens to the range. 
Should he do otherwise, there is every 
poBsibiliiy of the ovens diflering in 
efficiency. This, however, is very un- 
likely. It must be remembered, how- 
ever, that any shape and size of passage 
for ^e heat and smoke to pass round 
an oven does not make an efficient 
flue, and it is possible to lay down a 
rule in regard to this. 

In the ^t place, certain phenomena 
oonnected wi& flame must be clearly 
understood. The ovens oi all modem 
langes rely upon flame being made to 
■weep round them to afloM the re- 
quire heat. If flhme is absent we do 
not get efficiency, any more than 
we do if we tiT to cook, in such a 
nmge, with a coke fire. Further than 
thie, ii is essential that the flame be 
tro^ht int6 contact with the surfaces 
to be heated. Flame has a jery 
nouDoed tendency toavoid contact with 
surfaces, particularly those of a much 
lo^er temperature than itself, and this 
has to be guarded against. If flame 
does not have actual contact, then no 
.jperHoiable degree of heat is felt, for 
flteniB radiates veiy little heat indeed, 
tbe devices of our boiler-makers, 
feiEetting the multitubular boiler, 


aim at getting intimate flame contact ; 
otherwise loss of fuel occurs. 

Flame contact is easily had in the 
oven flues of a close-fire range by using 
care in bringing the flue surfaces suffi- 
ciently close tether. With the flue 
over the top of an oven, for instance, 
we have to make it so that the flame 
fills it full, and is thus brought to 
have contact, not merely with the top 
oven plate, but with the cast hot plate 
over it, where vessels are requir^ to 
boil. In other words, the flue over an 
oven (and this is the first flue that 
the flame passes through after leaving 
the fire-box), has to have the flame 
touching both the top and bottom sur- 
faces, ^e upper one being the hoif 
plate of the range, the lower one the 
top plate of the oven. After passing 
through this, the flame takes a descend- 
ing course through^ flue which passes 
I down the outer side of the oven. From 
here it enters the flue, passing under- 
! neath the oven, joining the asoendii^ 

I flue at the back, which terminates in 
the chimney. 

Although flame-contact is to be had 
I by bringing the flue surfaces closer to- 
gether, this must not^be curied too 
mr, or the ptu»age will be choked and 
efficiency spoiled. Boom must also be 
allowed for the narrowing of the flues 
that occurs Iw depwition of soot on 
the surfaces, for it is required that a 
range go at least a week without the 
flues having to be cleaned. The effi- 
cient sizes of these flues can be accepted 
as follows : That they are made the 
full depth (front to back) of the oven, 
as near as is possible. That with a 
3 ft. range the first flue over the oven 
top be ^ in. between surfaces ; the 
next'flue down the outer side 2 in. ; 
the flue under the bottom 2^ in. This 
latter flue is the one where sootaocu* 
mulatee, it being carrietl thefie ly the 
draught. These idzN era 8trie% rk^t 
for a 8 ft. range of ^ kind tmt hiss' 
to be set in brickwork (w^%on ine 
ranges the flues are all yufiwd and 
fittM by the makeili). ' mth huw- 
sised nmges these ihrae-flues may be 
in cr ea s e d in rise hy to ^ in^. 
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(not more) for every foot increase in 
the width of the range. Thus, a B ft. 
range would have the oven flues (one 
or two ovens), top 2^ in., side in., 
bottom 2f in. 

These sizes given will be found 
noticeably smaller than it is custom- 
ary to make them ; but they are correct ^ 
and will give the best results. They ' 
are not small enough to choke the 
passage of flame, smoke, and products, 
yet not large enough to allow the 
flames to float between the surfaces, 
and not have contact as they are in- 
clined to do. It is almost unnecessary 
to point out that the deflecting-plate 
or midfeather which is placed in the 
bottom flue (extending from the back 
about half-way to the front) must 
always be put. Its purpose, as every 
range-fixer knows, is to keep the flame 
well spread around the oven surfaces. ' 
If it did not exist, the flame would 
hug the back part of the flues, for it 
sews the shortest way to the back 
outlet as a matter of course. As to 
the size of the back flues, those extend- 
ing from the bottom of the range, and 
forming continuations, or outlets, to 
the oven flues, these must bear a re- 
cognised proportion to the oven flues. 
Their area should be that of the down 
flue on the outer side of the oven. 
Supposing this latter had an area 16 in. 
by 2 in. = 32 sq. in., then the back 
flue should be of equal area; not a 
broad flat one, as 16 in. by 2 in. would 
be, but, say, 8 in. wide by 4 in. deep. 
This lattw forms a rather flat flue, 
which the writer favours ; but if the 
dampers sent with the range are not 
broad enough, the flue can be more 
square, say, 6 in. by 6 in., or a trifle 
under. 

If flues are constructed carefully 
and to a recognised scale of propor- 
tions, the range muse work well. Great 
care, however, is necenaiy to see the 
flues are regular in size everywhere. 
If choked at anv point the effect is 
the same as making them too small 
throughout. A 4 in. pipe, whatever 
its length, would not its fuUeet 
if it was pinched in to the siie of a 


2 in. pipe at any point. This is the 
same with oven flues, and a checked 
flue brings many troubles in its train. 
On the other hand, too large a size of 
flues admits of a roaring fire being kept 
to do but little work. 

To complete the “ failures from the 
first,” reference must be made to the 
unfortunate want of knowledge many 
workmen (who freely undertake to fix 
ranges) have as to what a range depends 
on for efficiency. Every range — the 
exception being about one in a hun- 
dred — that fails to work properly when 
newly fixed or refixed, owes any fail- 
ure that may be experienced to the 
way in which it is set. It is of no 
avail the man blaming the range, for, 
it may be repeated, no maker sends 
out ranges that will not worx if they 
are set properly, and the setting of 
I any range, even choosing the most 
' complicated or notoriously trouble- 
some, is work that any man can do if 
he knows what a range depends on for 
efficiency. 

Flame-contact has been alluded to ; 
but to get that we must have the very 
necessary draught. Every modem 
range depends upon the draught cre> 
ated by the chimney, causing we flame 
and heated products to sweep round 
the oven or other flues, and t^ must 
be done thoroughly to insure success. 
An ordinary 5 ft. range working with 
a normal draught will have tongues of 
flame 4 ft. and 5 ft. long, extending 
from the fire aoross the top and down 
the side of the oven, only assuming 
the dying red tinm in the bottom flue. 
This is due to we draught, for the 
flame certainly has no inclination to 
travel in directions so veryoontraiy 
to what it would do naturally. Fur- 
thermore, we should never get such 
effective flames from so sm^ a fire 
without the aid of this swift air cur- 
rent. Consequently, the draught is 
phunly the lue of the range, and a 
range fixer must dearly m^erstand 
it, and know its management. If 
does not, the range stands every dianoe 
of being made a fecUe, or dead thing, 
in his h and * ? 
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The draught, which is such a notice- 
able feature in a close-hre kitchen- 
range, and which, as stated, is quite 
the life of it, is induced in the chim- 
ney. A perfectly new chimney has 
no effective draught, though a feeble 
up-current is manifested sometimes, 
if the interior of the house is a degree 
or two warmer than the outside. On 
lighting a fire at the foot of a new 
chamney, and waiting until the heated 
products manage to ascend and warm 
the interior brickwork, a draught sets 
up of a very effective character. When 
the brickwork is thoroughly dry and 
warm, the up-current (if the chhnney 
does not sometimes suffer with down- 
blow) will be strong and become per- 
manent, even with grates in which no 
fire is lighted during the summer 
months. The cause of the draught is 
the warmth imparted to the air in the 
chimney by the heated brickwork. 

Air when heated is lighter than cold 
air, and is readily displaced by the 
superior weight of the latter. Con- 
sequently the warmed air in a chuxmey 
is constantly being thrust upwards, 
and the cold air which takes its place 
instantly receives warmth and has to 
follow. It is a regular and swift dis- 
placement of warmed air by that which 
is cold ; but this latter is instantly 
warmed a little, and is displaced in 
its turn. This is when a chimney has 
no fire at its base. When there is a 
fire, the action is greatly intensified, 
for the mr passing into »he chimney 
has to pass over a hot fire ; it has to 
mingle with heated products of com- 
bustion, and these latter go to increase 
the heat of the brickwork. The con- 
sequence of this is a draught of a very 
powerful character, capable of doing 
very efficient work. In the ordinary 
brick kitchen chinmey, averaging 30 
ft, to 40 ft. in height, the draught 
will easily make the fire roar, and 
'bum like a furnace, if not restrained. 
When a kitchen is at the top of a 
budding (as in some business houses), 
the comparatively short chimney is 
iSFtall quite able to work a large range 
'web and efficiently. 


secret of successful range-fixing 
in regard to tna/nagement of the draught 
is to do the work so that all the air 
which enters the chimney first passes 
through the fire. This means that the 
draught, the up-current in the chim- 
ney, has its ingress wholly through the 
front and bottom bars of the range 
firebox. The range must be fixed air- 
t^ht ; there must be no openings, 
nor crevices even, around or about the 
range. No apertures in the chimney. 
No other fiues leading into the chim- 
ney, unless it be a copper flue, and 
this is only admissible provided it has 
a damper to tightly shut it off when 
the copper fire is not alight. By these 
precautions we are practically putting 
steam to the engine, no waste of power, 
and if we have too much, there are 
the means of controlling it. A range 
fixed with this care — the chimney hav- 
ing a normal draught and the flues 
constructed with due regard to size, 
as already explained — will work in a 
manner that cannot fail to please. 
The full efficiency of the draught at 
command wUl enable the cook to have 
a quick response to the opening of the 
dampers. Opening a damper in such 
a case means an instant and swift rush 
of flame around the oven, with almost 
as rapid results inside it. , The trouble 
is that cooks will not always regulate 
dampers as they should do, and as it 
would be to their decided benefit to 
do ; but this will be alluded to more 
fully directly. 

The second class of trouble given— 
that of a range developing faulte which 
remain with it until remedied, is a 
result of wear and tear usually. If a 
range starts out well, it yrwy rarely 
develops a fault for a considerable 
time which is not the fault of the cook 
— such as dirty flues, mismanqgemwit, 
etc. After time, howeVfsr, trouble 
comes, not by the mere weaiix^ out 
of bottom bars, fire-cheelcif et&, as 
these do not interfere witii effic&enqy 
unless allowed to ^t So bad as to pre* 
vent the fire burning inroperly. It is 
the setting that ^ts into bad otmdi- 
tion, and, this. being -an invisible part 
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of the structure, its real state cannot 
be seen. It is, therefore, the usual 
tiling for a man to try all sorts of 
things in hope of improving matters ; 
but it is rarely successful unless he 
adopts the only real remedy ; to reset 
the range. If, after a few years (gov- 
erned by the way the range is used ; 
also by the way in which it was first 
fixed, and the quality of materials 
used), it appears there is something 
wrong — and this is shown by the im- 
moderate stoking required to get an 
effective heat in the oven — the setting 
will be at fault beyond doubt. A 
man is called in, and he, by diligent 
search, finds a certain part broken 
away which allows a large proportion 
of the draught, with its flame and heat, 
to escape up the chimney without do- 
ing any work. He thereupon stops 
this opening, and it may wholly remedy 
the trouble ; but it will not be for 
long, as that faulty part is an indication 
that all other parts are approacliing a 
mmilar condition, and the complete re- 
setting is only delayed a little. 

It is only ranges with brickwork 
flues that these remarks apply to. 
Ranges with iron flues (and all makes 
can be had with iron flues now), when 
once set properly, which is usually a 
more simple task, rarely, if ever, want 
resetting. Brickwork flues are not last- 
ing, by any means, however well they 
may be constructed. The heat, in the 
first place, makes a severance between 
the iron and the brickwork, for, on first 
heating, the ironwork expands, and 
makes room for itself, and, on its sub- 
sequent contraction, it pa^ company 
with its surroundings, as the two differ- 
ent materials cannot be made to unite 
soundly, and move with one another. 
From that time forward the brickwork 
gradually deteriorates with the heat, the 
joints between metal and bricks be- 
coming less sound, the cement-work 
crumbling, and, eventually, as alm<»t 
everyoneknows, the range behaves so 
badly that resettix^ must be resort^ 
to. If the ironwork of the ra^ is in 
good condition, the resetting will make 
the results equal to what they were 


when the range was newly fixed ; but 
in course of time the same experience 
must be gone through again. 

The third character of trouble, eccen- 
tric results, may be set down to the 
cook or the chimney. If the chimney 
is at fault, it is that it suffers with 
down-blow. Down-blow is a trouble 
only manifested when the wind is in 
certain quarters, so that the range may 
work well one day and fail the next ; 
or the cliange may take place in even 
shorter time than this. Down-blow 
is usually evidenced by smoke, and 
perhaps flame, being impelled from 
the fire into the kitchen, and then 
there is no mistaking the nature of 
the trouble. Sometimes, however — emd 
it is governed by how the chimney ter- 
minates at top — the down-blow is of a 
feeble character, just sufficient, when 
it occurs, to make the range fire dull, 
and disinclined to “ draw.” In other 
words, it is scarcely a down-blow, but 
an impeded or checked up-draught. In 
such a case, the results are much like 
those obtained by careless attention, 
or dirty flues ; but this is easily settled 
by a brief examination. Nothing but 
down-blow can cause irregular results 
except faults directly traceable to the 
cook. 

As to the things a cook may do to 
cause a range to work in an erratic 
manner, the number is very great, and 
something novel in this way is con- 
stantly occurring. The fact is, the 
close-fire kitchen range, whatever make 
it may be, seems more than the aver- 
age cook can understand. Every credit 
must be given to the many clever cooks 
who understand the man^ment oi a 
range thoroughly ; but still the major- 
ity of them cannot grasp the prin- 
ciple rightly. It is not to be won- 
dered at, perhaps ; for a good many 
men, who profess to be range-fixers, 

I are little better in this respect. The 
close-fire range is distinctly mechani- 
cal, and as most cooks obtain thrir 
knowledge of how to work it by pick- 
ing up the information from other 
cooks, an4 from their own ideas as to 
how it should be done, many wrong 
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unpresaionB must be not only created 
but firmly believed in. The use of 
the close-fire range should be a feat- 
ure whenever cookery or domestic 
economy is taught, and it is not a 
subject that should be passed over with 
just a few brief remarks ; nothing will 
bear demonstration more profitably. 

As to what a cook may do to cause 
erratic results ; she may, after cleaning 
the flues, leave one of the flue doors 
oC Those beneath the oven doors 
are often forgotten, being out of sight ; 
and it is by no means a rare Idling for 
a small flue door to find its way into 
the dust-bin. She may leave the 
damper of the copper open when no 
fire is alight beneath the copper. She 
may have failed to clean the flues. 
This is a common thing familiar to 
everyone ; but sometimes it is only 
one pece of flue owlooked, which is 
almost as bad as overloi^ing them all. 
Sometimes it is the door in the oover- 
ing-in plate Opened for aOme reason, 
and this checks the range at once. 

It is not necessary to go into these 
details further, for what it is intended 
to show is that a range has no power 
to act in an irregular way of itself. 
Sometimea a cook, in the most annex- 
ing way imaginable, vrill say that the 
range is the whole cause of erratic 
resets ; but it cannot possibly be. It 
is either Ihe cook, or the effect the 
wind has on the chiinney, as explained. 


Copying. 

{See also Camera Obscura, Drawing, 

Engraving, Etching, Sterko- 

TTPINO, ETC.) 

This article deals with the various 
processes employed in obtaining copies 
or impressions of printed and written 
mattw, such as letters, drawings, etc. 
The subject may be divided into 
chemical (including photographic) and 
mechanical methods, copying pencils, 
and transferring. 

Chemical methoda.— (1) Blue 
prints (cyanotype or ferro-prussiate 
paper). The paper used for this pur- 
pose is prepared by covering one side 
of the sheet with solutions of red 
prussiate of potash (ferrocyanide of 
potassium) ana peroxide of iron ; under 
the influence of light, i. e. under the 
white portions of the drawing to be 
copied, the ferric compound is reduced 
to the state of a ferrous salt, which 
gives with the red prussiate of potash 
an intense blue coloration, analogous 
to Prussian blue. This coloration is 
not produced in the portioijbB of the 
sensitive paper protected from the 
light by the black lines of "the drawing 
to be coined, and on washing the pint 
the design appears in white lines on a 
blue ground. The formula for pre- 
pi^g the sensitive paper is as follows : 
Dissolve 10 dr. red prussiate of potash 
(ferroexauide) in 4 oz. water ; dissolve 
separately 16 dr. ammonio-dtrate df 
iron in 4 oz. water ; filter the 2 solu- 
tions throu^ ordin^ filtering paper, 
and mix. F^ter again into a la^flat 
diim, and float each sheet of paper tO;, 
be sensitised for 2 minutes on the^ 
surface of the liquid, wit^ut allow- 
ing any of this to fiun over the ba<^ of 
I the paper. Hang up the. steets in A 
I dark place to dry, and keep<^m light 
and aMppn e ae until used. 2^ will: 
retain sensitiveneas for a 'loc^i tinke. 
The paper being ready, the em ^ 
easily inade. meura either a heavy 
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sheet of plate glass, or a photographer’s | graphic paper on it for 3 or 4 minutes, 
printing frame, and lay the drawing < When the paper is dried, it will keep 
to be copied with the against the for months. Print in the sun for 8 to 
glass ; on the back of the drawing lay 10 minutes ; then simply wash the 
the prepared side of the sensitive paper, paper under the tap with running 
place upon it a piece of thick felt, and water. The result will be a strong 
replace the dbver of the printing blue picture on a white ground. The 
frame, or in some other way press the addition of a little gum arabic water 
felt and papers firmly against the glass, to the above solution, when made, will 
Expose, glass side up, to sunshine or render the colour of the picture richer 
diffused daylight, for a time, varying and the whites piirer. (3) Make a 26 
with the intensity of the light and the per cent, solution of ammonium ferro* 
thickness of the paper ^ring the citrate, also a 25 per cent, solution of 
original drawing, from minutes to potassium ferricyanide. Mix in equal 
hours. It is better to give too much parts and spread with a broad brush, 
than too little exposure, as the colour soft sponge or a ball of cotton wool, 
of a dark impression can be reduced on one side of any good quality white 
by long washing, while a feeble print paper. This gives white lines on a 
is irremediably spoiled. By leaving a blue ground. (4) It is necessary to 
bit of the sensitive paper projecting make two solutions and these should 
from under the glass, the progress of be kept separate until wanted for use, 
the coloration can be o^erved. then they are mixed equally. The 
When the exposure has continued long | proportions are ; first solution, 1 oz. 
enough, the frame is opened and the I citrate of iron and ammonia to 4 oz. 
sensitive sheet is withdrawn and water ; second solution, 1 oz. potas* 
thrown into a pan of water, to be re* sium ferricyanide to 4 oz. water, 
placed immediately by another, if Sensitising the paper with these solu- 
several copies are desired, so that the tions must be done by gas light. Sw 
exposure of the second may be in pro* that the solution is not put on in 
gress, while the first is being washed streaks. (5) For the two sensitising 
and fixed. The water dissolves out solutions i]^e one of 400 gr. ox 
the exceM of the reagents used in the ammonio-ferric citrate to 4 oz. water ; 
preparation of the paper, and after the other 280 gr. ferricyanide of potas* 
several washings with fresh water the sium to 4 oz. water. Use equal parts 
print loses its sensitiveness and be- when required, 
comes permanent. Itis advantageous, (6) Below is a formula used with 
after several washings with water, to excellent results 
pass over the wet sii^aoe a weak solu- SoltiUon No. 1. — 36 grammes (639 
tion of chlorine or of hydrochloric acid, gr.)of ferricyanide of potassium dis- 
3 or 4 parts add to 100 of water, which solved in 230 cubic centimetres (8 oz.) 

S ‘ve8 wflliancy and solidity to the of distilled water. 

,ue tint, and prevents it from beir^ Solution No 2. — 63 grammes (816 
waifiied out by long soaking. This gr.) of citrate of iron and ammonia 
should be followed by 2 or 3 rinsings dissolved in 230 cubic centimeires 
with fresh water, and the print may (8 oz.) of distilled water. These solu* 
then be hung up to diy, or placed tions must be kept separate, 
between sheets of blotting-paper. (2) When ready to prepare the paper, 
ilrst solution : red prussiato of potash, mix equal parts of Kos. 1 and 2 and 
120 gr, ; water, 2 oz. Second solu- apply to the paper either with sponge 
tion : ammonxo-dtrate of iron, 2 oz. ; or soft cloth, and han g up to diy. 
water, 140 gr. The solutions should These operations must be conducted 
be made separately, and, when dis- in a dark room. As soon as tiae paper 
solved, mixed and filtered ; then pour is diy, place under negative or tracing, 
it into a dish and float plain photo* and expose' to direct sunlight. Aftv 
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printing, place in water and wash 
thorougWy, 

(7) White Lines on Blue Ground . — 
The ordinary blue-print, with white 
lines on a blue ground, the simplicity 
of which has led to its adoption in many 
offices, has the inconvenience of giving 
a copy in white lines on blue ground, 
which fatigues the eye in some cases, 
while the application df other colours 
is impracticable. By repeating and 
reversing the process, copying the 
white Une print first obtain^ on 
another sensitive sheet, a positive pic- 
ture, representing the black lines of 
the original by blue lines on white 
ground, can be obtained ; or the same 
result may be reached by a different 
mode of treating the sensitive paper. 
This latter may idso be made by i^ush- 
ing it over with a solution ^ ferric 
oxidate (10 gr. to the oz.) ; the ferric 
oxalate is prepuwd by saturati^ a hot 
aqueous solution of oxalic acid with 
ferrie oxide. A better sensitising solu- 
tion may be made by mixing 437 gr. 
amznonium oxalate, 386 gr. o^cacid, I 
and 6 os. water, heating to boiling- i 
point, and stirring in as much hy* 
mated peroxide of non as it will dis- 
aolve. 

(8) Pellet’s process for blue lines on 
a white ground, requires the paper to 
be first coated with boiled starch, thus 
acting as a size to prevent the paper 
absorbing the sensitising solution. The 
latter consists of these ingredients in 
parts by weight, chloride of iron 2 ; 
citric add 1 ; di^lved in 20 parts of 
water. In printing, which is fairly 
rapid, it is difficult to see when the 
exposure is suffident, and the common i 
plim is to have an extra little tracing j 
and piece of sensitised paper, so that i 
pieces of the latter can be tom off at 
intervals and tested. When the print 
is ready it is developed with yellow | 
prussiate potash dissolved in 3 times 
ris weight of water. The print is first 
washed in water, then in very dilute | 
hydrochloric add, and lastly in water 
agdu. 

^> ^(9) Several varieties of paper 
me sold, which have the property of 


giving a positive image. The mode of 
preparation is nearly the same for all ; 

3 solutions, 1 of 60 oz. gum arable in 
300 of water ; 1 of 40 oz. ammoniacal 
citrate of iron in 80 of water ; 1 of 
26 oz. perchloride of iron in 60 of water, 
are allowed to settle until clear, then 
decanted, mixed and poured into a 
I shallow dish, the sheets being floated 
on the surface as before, and hung up 
; to dry. The solution soon becomes 
I turbid, and must Ih) used immediately, 
but the paper once dry is not subject 
to change unless exposed to light or 
moisture. The reactions involved in 
the printing process are more complex 
^ tlian in the first process, but present 
no particular difficulty. Under the 
influence of light and of the oigaaio 
add (dtric), the perchloride oi inm i| , 
reduced to protoohloride, and, ou bebg 
8ubj«:ted to the action of ferrocyan- 
ide of potassium, the portions not re- 
duced by the action of the light, t^t 
is, the lines corresponding to the bladi 
lines of the original drawing, alone ex- 
hibit the blue coloration. The gum 
plays also an important part in' the 
process by becoming leas soluble in the 
parts exposed to light, so as to repl 
in those portions the ferrocyanide 
solution. The mode of printing is ex- 
actly the same as before, but the paper 
is more sensitive, and the exp^ure 
varies from a few seconds in sunshine 
to 15 or 20 minutes in the shade. The 
exact period must be tested by expos- 
ing at the same time a slip of the sensi- 
tive paper under a piece of paper simi- 
lar to that on which the original draw- 
ing is executed, and ruled with fine 
lines, so that bits can be tom off at 
intervals, and tested in the developing 
bath of ferrocyanide of potassium. H 
the exposure is incomplete, the paper 
will b^me blue all over in the xei^^ 
cyanide bath ; if it has been too pro- 
longed, no blue whatever wiU tnake 
its appearance, but the pap4r will re- 
mean white ; if it is just le^whofogb, 
the lines alone will be develop in bh(e 
on a white ground. Uuring^he test 
of the, trial the -printing fmmei 
should be covered w^ in opaque 
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screen to prevent the expoeure bom < 
proceeding further. After the exact 
point is reached, the print is removed 
from the frame and floated for a few 
moments on a bath of saturated solu- 
tion of ferrocyanide of potassium, about 
1 oz. of the solid crystals to 4 of 
water. On raising it, the design will 
be seen in dark Mue lines on white 
ground. It is necessary to prevent the 
liquid from flowing over the back of 
the paper, which it would cover with a | 
blue stain, and to prevent this the edges • 
of the print are turned up all round. : 
On lifting a comer, the progress of the | 
development may be watched. As soon > 
as the lines are suflSoiently dark, or blue j 
specks begin to show themselves in the | 
white parts, the process must be im- 
mediately arrested by placing the sheet 
on a bath of pure water. If, as often 
happens, a blue tint then begins to 
spread all over the paper, it may be 
immersed in a mixture of 3 parte sul- 
phuric or 8 of hydrochloric acid, to 
100 of water. After leaving it in this 
acidulated liquid for 10 or 16 minutes, 
the design wm seem to clear, and the 
sheet may then be rinsed in a large 
basin of water, or under a faucet 
furnished with a sprinkling nozzle, and 
a soft brush used to dear away any 
remaining clouds of blue ; and finaUy, 
the ^per hung up to dry. Tbs f erro- 
qyanide bath is not subject to change, 
wd may be used to the last drop. If 
it begins to oystallise by evaporation, 
a few drops of water may be added. 
1%ie specks of blue which are formed 
in this bath, if not removed by the 
subsequent washings, may be taken 
out at any time by touching them with 
a weak solution of carbonate of soda or | 


are merdy nuied with flodikimlimtw 
efiect this. (6) The moe^ mtU- 
factory marking ink for blue prints 
is the red soda. This consists sunply. 
of a red ink, in which a little gum 
arabic and enough soda has been 
dissolved to decompose the blue colour- 
ing matter of the print. The relative 
amount of each is usually determined 
by trial. Ked ink alone does not show 
much better on a blue print than 
black ink. The action of the soda 
solution alone is to decompose the blue 
matter of the print and leave the 
white paper exposed. This white 
paper " is coloui^ at the same time to 
Miy colour desired, if the proper colour-* 
ing matter be added to ^e clear so^ 
solution. Diamond dyes answer ad- 
mirably for this purpose. The gum 
arabic solution is ^ded to thicken the 
soda solution, to prevent it frmn flow- 
ing too freely from the pwand^fvead- 
ing on the paper which it ii otherwise 
liable to do. Caustic soda is the best 
for the purpose ; ordinaiy washiiir 
soda, however, will answer. A red 
ink thus prepaid makes a bright con- 
trast with the blue hacAground of the 
print, and looks well. Any small 
alteration of a drawing may be made 
without erasii^ the original lines ; the 
drawing is easily read, because the red 
lines are so {uominent. 

(11) Making Blue and other Prints 
Water-Proof.— Vfhm prints have to 
be carried about and referred to in all 
weathers it is a great saving of annoy- 
ance, if they are water-proof. The 
following is a simple and inexpensive 
plan, ^ve seve^ pieces of absor- 
bent cloth, and immerse these in 


potash. Ihe prints may be coloured | melted paraffin wax ; take them out 
m the usual way. i and when they are cool they are ready 

(10) Colouring or AUenttUms to 1 for use. First spioad one of the pre- 
Bhte Prints, — (a).Aeti'ongBolution of : pared cloths on a smooth sur&oe, 
ordinary washing sotk wiU, by remov - 1 place the dry print on it with a seoond 
ing the blue, make white lines or other i cloth on top, and iron the same with 
on blue prints. The writing of | a moderately hot flat-iron. The paper 
names, titles, or neoessary alterations i immediately absorbs paraffin imtilssto- 
can be done in this wav. llw same rated, and becomes translucent axid 
aii^ies if colours are to be filled in, as | highly waterproof. The lines of the 
otherwise colours do net show e^- pmt are intensified by the prooess, 
1 I 2 s 
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and there is no shrinking or distorsion. 
As the wax is used from the cloths, 
more can be added by melting small 
pieces directly under the hot iron. 
By immersing the print in a bath of 
melted paraffin the process is hastened, 
but the ironing is necessary to remove 
the surplus wax from the surface, un- 
less the paper is to be directly exposed 
to the weather and not to be handled. 
This process was originally applied to 
blue-prints to be carried % the Engi- 
neer corps in wet weather. 

(12) BIomIc lAnes on a White 
Qronivd. — Prints with blue lines on 
white ground can usually have the 
lines m^e black by immersing them | 
first in a solution of common potash, 

1 oz. in 25 oz. of water, and afterwards 
in a solution of tannin, 1 oz. in 20 oz. 
of water. 

(13) Oolas’s method of prinUng 
black lines on white, direct, is as 
follows : make a sensitising solution of 

2 oz. tartaric acid, 4 oz. perchloride of 
iron, 2 oz. persulphate of zinc, 2 oz. 
gelatine and 60 oz. water, doat the 
paper with this and it will have a 
greenish tint, but this colour dis- 
appears with light. Developing is 
done by putting the print in a solution 
of water 25 oz., methylated alcohol 
5 oz., and g^c acid ^ oz. This will 
bring the lines up a good black in 
about 8 minutes. Finally wash for \ 
hour in running water. 

(14) Sensitising solution for black 

lines on white ground (Shawcross and 
Thompson), gektine ISOOgrm. , ferrous j 
sulphate 600 gnu., sodium chloride 940 ; 
gnu., tartaric acid 188 gnu., ferrous 
chloride 1500 grm., water 11 litres. 
The paper aftw being sensitised is 
ligh^y ^e over with powdered gallic 
acid and tumic acid and the effect of 
this is, that these two substances be- 
ix^ present, development is com- 
pleted— effected in fact — ^with plain | 
water. ' 

(15) Joltt«in*B. Black lines on 
frliite groimd. The paper is immersed 
m tlw following sdhition : 25 oz. gum, 

* tM* chloride of sodium, 10 <ke. per- 
Florida cl koii (45® B.X 5 oz. sul* i 


I phate of iron, 4 oz. tartaric acid, 47 oz. 
water. The developing bath is a solu- 
tion of red or yellow prussiate of 
I potash, neutral, alkaline, or acid. After 
being exposed, the positive is dipped in 
this Wh, and the parts which ^d not 
receive the light take a dark green 
colour ; the other parts do not change. 
It is then washed with water in order 
to remove the excess of prussiate, and 
dipped in a bath containing acetic, hy- 
di^liloric, or sulphuric acid, when all 
the substances which could affect the 
whiteness of the paper are removed. 
The lines have now an indigo black 
colour. Wash in water, and dry. 
j (16) A black process, which will 
compete for fovour with the above blue 
process, is given in the Photocopic of 
A. Fisch. The process is simple, and 
inexpensive, while the prints are ink- 
, black, and are made from drawings or 
positives and negatives. We owe this 
process to Poitevin, but it has been 
slightly improved. 

SemitUing iSo^u^ton.— -Dissolve sepa- 
rately : — 

1. Gum arable . . 0 13 dr. 

Water . . . 17 oz. 0 

2. Tartaric acid . . 0 18 dr. 

Watw , . . 6 oz. 6 dr. 

3. Persulphite o f 

iron . . . . 0 8 dr. 

Water . . , 6 oz. 6 dr. 

The third solution is poured into the 
second, well agitated, and then these 
two solutions united are added to the 
first, continually stirring. When the 
mixture is complete, add slowly, still 
stin^, 100 c.c. (3 fl. oz. $ dr.) of 
liquid acid perchloride of iron at 45® 
Baum4. Filter into a bottle and keep 
away from the light. It keeps well 
for a very long time. 

Senntisvng ihe Paper.— Here espe- 
dally it becomes to'iel^ a 

paper that is very stroi^ siflSd, 
and as Uttle porous 4S popfble. By 
means of alar^ brush or.lpenge ap^ 
the lenritising liquid v«iy equaBy in 
very thin and smooth ooils ; thflodry 
as rapidly as possible wift heat with- 
out eice^ing, boirtyAr^ a tsmpsratnre 
'%% 
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of 66° C. (131° F.). The paper should 
dry in obscurity, and be kept away from 
light and dampness ; notwithstanding 
all these precautions it does not keep 
well long, and if it is desired to act 
with some certainty it is better to have 
a stock to last only a fortnight. Freshly 
prepared it is better than a few days 
afterwards. It should be of a yellow 
colour. 

Printing . — The tracing, made with 
very black ink, is placed in the print- 
ing frame, the drawing in direct con- 
tact with the plate ; then place over it 
the sensitised paper, the prepared side 
in contact with the l^k of the tracing. 
There is no necessity to make use of 
photometric bands as the progress of 
insolation is sufficiently seen on the 
sensitised paper during the exposure. 
From yellow that it was it should be- 
come perfectly white in the clear por- 
tions, that is to say, upon which there 
is no drawing of tlie transfer or 
positive that is to be copied ; this 
is ascertained by raising from time to 
time the shutter of the frame. The 
exposure lasts 10~12 minutes in the 
sun ; in summer less, in winter more. 
When the exposure is ended, remove the 
print from the frame, and it should 
show a yellow drawing upon a white 
ground. If in the sensitising bath a 
few cubic centimetres of a rather highly 
concentrated solution of sulphocyanide 
of potassium have been added, this bath 
becomes blood-red and colours the 
paper the same ; in this case the print 
alro whitens during exposure, but then 
the image, instead of being yellow, is 
red on a white ground. This sub- 
stance, however, is, if we may so speak 
inert, or without any other action ; it 
is very furtive, and even disappears in 
a short time in obscurity ; it has no 
other use, therefore, than to render 
the drawi^ or the image more visible 
after exposure. 

pev^Agpmg the Printo.— When the 
print has bmn sufficiently exposed it is 
taken from the pressure-fnune and 
floaty for a minute in the following 
fK>lution, so that the side upon which 
IB the image should alone be in contact 


with the surface of the liquid, avoiding 
air bubbles between the two surfaces. 
Otherwise defects would be found in 
the print ; to ascertain this, raise in 
succession the four comers. The 
developing bath is composed as 
follows : — 

Gallic acid (or tannin) . 31-46 gr. 

Oxalic acid . . . . gr. 

Water 34 oz. 

In this bath the orange yellow or red 
lines are changed into g^late or tannate 
of iron, and form, consequently a veri- 
table black writing ink, as permanent 
as it. The print is then plunged into 
ordinary water, well rinsed, dried, and 
the print is now finished. The violet- 
black lines become darker in drying, 
but fortunately the ground which ap- 
pears of a pure white, often acquires, 

I in drying, a light violet tint. For 
prints with half tones this is of no im- 
portance ; but for the reproduction of 
plans, for example, it is very objec- 
tionable. By thxB process we have the 
satisfaction of obtaining a drawing in 
I black lines similar to the original, and 
in most cases this is sufficient. 

(17) Printing Blue or Other PrimU 
of Tracing8.’-^T\m is usually done in 
daylight, printing frames like those for 
photographic purposes being used, but 
much laxger and so secu^ at the 
back as to give a good pressure at all 
points. These ^mes are made as 
large as 10 ft. long. As a rule the 
frames have a glass front, but attempts 
have been made to do without the glass 
— and sometimes without the fi^es 
— ^by arranging to secure the tracing 
and sensitised paper on a thin board on 
metal sheet, which is then bent to a 
slight curve to stretch the papers tight. 
Such appliances are cheap and light, 
but do not appear to be used much. 
Of late spe^ means have been 
devised to print after dark. A glass 
cylinder is arranged in an upright 
tion, and the trac^ and sensitised 
paper are placed against the outside of 
t%hUy (by means of an outer 
cover), then an electric arc-light is 
' turned on inside the cylinder, and with 
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BO powerful a light, the printing is soon 
footed. By arranging the papen cy- 
lindrioally around the light, the result 
is uniform and no waste of light occurs. 
The time taken in printing in daylight 
is ve^ variable, ranging from a matter 
of minutes to an hour or two. Ant- 
ing blue prints is complete when the 
ptper, where the light has affected it, 
18 a greenish blue, while the lines or 
parts where the light has not affected, 
are of a yellowish tint. When the 
print has reached this condition it is 
only necessary to take it out, lay it in 
a pan or tray, and turn water on to it 
(a hose or a tap). A weak print is 
sometimes improved by soaking and a 
very little dilute hydrochloric acid in 
the last washing water is beneficial at 
all times. 

(18) Copies of drawings or designs 
in black and white may be produced 
upon paper and linen by givii^ the 
surface of the latter two coatings of : 
217 gr. gum arabic, 70 gr. citric acid, 
186 gr. iron chloride, I pint water. 
The prepcwed material is printed under 
the drawing, and then immersed in a 
bath of yeUow prussiate of potash, or 
ol nitrate of silver, the picture t^us 
developed being afterward put in water 
slightly aoidif^ with sulphuric or 
hydrcK^ric acid. 

(19) Benneden states that paper, pre« 
pa^ aa follows, costs but | as muoh 
as uw ordinuy chloride of silver pa^, 
is as adapted to the multipUca- 
tion of drawings, and is simpler in its 
foanipulation. A solution of biohro* 
mate of potash and albumen or gum, 
to wfaiidi carbon, or some pigment of 
ai^ desired shade, has been added, is 
brushed, as uniformly as possible, upon 
wellHKBed 1^1^ by lamplight, and the 
paper is di^ in the da». The draw* 
ing, egeouted on fine transparent paper 
^or an engraving, or wood-cut, etc.), 

/utiben i^aoedbeoeatii aflat glass Ufxm 
the prepared pspef, .and exposed to 
the lighi for a len^ of lime depend- 
f»fl»ttpontheintenutyof thelight. The 

^drawing is removed from the paper 1^ 

' ^Qp]|i^Vand after washumtmlsttei^ 
water, a native of tne drawing 


remains, sinoe the portions of the 
coating acted on by the light become 
insoluble in water. From such a 
native, any number of positives can 
be taken in the same way. 

(20) A process similar to autoscopy. 
The p^ is prepared with glue, glycer- 
ine, and water, in the same manner as 
for the well-known hectograph, see 
(28) and (29), but with a larger pro- 
portion of glue. For writing or draw- 
ing, a concentrated solution of alum is 

coloured with a little aniline to 
render the writing visible. Before 
using, the pad is damped by means of 
a wet sponge, and the moisture b 
permitted to remain a few minutes. 

writing may now be applied, and 
upon removing it, after a sWt time, 
the lines will be transferred to the 
pad. A small quantity of printers' 
^ is applied with a rubber roller, and 
will be wen ujr by the etched lines 
only. An impression is obtained by 
pressing moistened paper over the lines 
with ttm palm of tm hand. The pad 
must be inked for each copy, but a 
great number may be made from the 
same etching or transfer. 

(21) Paper prepared so that a brass 
pointer leaves a black mark on it. 
Dissolve I oz. pure sodiiun sulphide 
and ^ oz. sodium hyposulphite in 1 qt. 
rain water; filter the solution, and 
with it uniformly moisten the sur&oe 
of the paper; then dry the lat^ 
under preesure between clean blottii^ 

(22) Tilhet's process. The pspei* 

upon which the deogn is to be repro- 
duced, in order to prepare a negative 
copy, is first passea a bath 

composed of 80 oz. white soi^i 80 oz. 
aluz^ 40 oz. Flanders |^ue, 10 oz. 
white of eggs or albumen beaten npi 
2 oz. i^id acetic ao^ 10 osi alcohol 
at 60^, 600 oz. water. > l!be 

after having been remo^ from tois 
bath, is paesed throng^ ja^eaeohd 
composed of 00. at. mM nmbOr, 
ground in alcoiiel, 20 <IA black pig* 
ment, 10 ot. Handers (000 oz. 

water, 10 oi. df potarii. 

The i^per baring hmi treated, 




OoPYiKa : Papyrogiaph. 421 


must be kept when dry in a dark place. 
In order to prepare poutive paper for 
the prints, a l»th id used similar to 
the last, but without the umber, for 
which black pigment is substituted. 
To obtain coloured proofs instead of 
black ones, the black pigment is re* 
placed by a pigment of any desired 
colour. To prepare the copies, the 
design or drawing is placed in an ordin- 
ary photographic printing-frame, the 
back of the design being next to the i 
glass, and a sheet of negative paper 
prepared in the way first described is 
placed in contact with it. The frame 
IS then exposed to light, 2 minutes’ ex- 
posure being sufficient in good weather. 
The sensitive paper is then removed 
from the frame in a dark place and is 
placed in water, when the design be- 
comes visible in white, and the papw 
is allowed to dry. In order to obtain 
positive pictures from the negative 
thus prepared, the latter is placed in 
the printing-frame with a sheet of the 
positive paper prepared in the manner 
above described in contact with it, and 
after exposure to light for a sufficient 
time (atot 2 minutes), the positive 
paper is removed in a dark place, and 
is plunged into water, which removes 
the part of the pigment which has not 
been affected by the light, without its 
being necessary to touch it. Any 
number of copies of the design or 
drawing may be produced upon any 
kind of paper, and in any colour or 
colours. The proportions of the dif- 
ferent materials used to prepare the 
baths may ^ varied to suit circum- 
stances, such as the weather, and the 
character of the design (m* of the 
paper. 

(28) Zuooato's ** papyrograpjh.” A 
sheet of fine paper is saturated with a 
resinous van^, and dried. On it, 
^ting is made with an ink consisting 
of a strong solution of caustic soda, 
slightly coloured in order to be more 
obrious to the eye. The soda immedi- 
ately attacks tm resinous preparation 
of the paper, ocmverting it mto a soap. 

sheet is fioated <m water, written 
side upwards ; the water soon pene- 


trates the softened parte, tnalrtn^ the 
v^tten lines stand up in bold r^ef as 
ridges of fluid. The paper is removed 
from the surface of the water, and 
pressed between folds of blotting- 
paper, after which it is once more float^ 
on the surface of the water, and again 
blotted off, in order to remove the re- 
mainder of the resin soap. The sheet 
thus prepared forms a stencil, of 
which the general ground is impervious 
to moisture, while the vnitten lines, 
being denuded of varnish, are quite 
porous, and affoi'd an easy passage to 
an aqueous liquid. In the early days 
of papyrograph printing, a pad, satu- 
rate with persulphate of iron, was 
placed at the back of the stencil, 
while the paper to be printed on was 
moistened with a solution of ferro- 
cyanide of potassium. The iron salt 
being forced through the porous lines 
by a gentle pressure, reacted on the 
ferrocyanide ; a blue impression was 
the result. It is now, however, found 
to be more convenient to print from 
the stencil by means of an aniline 
colour dissolved in glycerine, and the 
colouring power of thu kind of ink is 
BO great that dry paper may be used 
for receiving the impression. On a 
velvet pad which has been mdstened 
with a solution of aniline blue in 
glycerine, is Udd the paper stencil, 
this having been previously brushed 
over at the back with a little <tf the 
ink. It is now merely necessary to 
place sheets of paper on the upper 
face of the stencil, and to apply ratio 
pressure by means of an ormnaiy 
copying-press, in mder to obtain oopm 
rapidly and et^y. About 600 cc^es 
can generally be taken from one stendL 
(24) Pumphrey’s “ ooUograph*' de- 
pends on the fact that when a film of 
moist bichromated gelatine is brought 
into contact with ferrous aalte,1iaimm, 
mr certain other substances, the gda- 
tine is so far altered as to acquire the 
^perty of attracting a lattw bak, 
Pumphiray supplies plates of uate or 
glass covered on one side with a thin 
film of mlatine, and these are prep a ied 
for use V being soaked in a weak solu- 
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tion of potassium bichromate, all ex- 
cess of moisture being then removed 
by first wiping with a cloth, and after- 
wards rolling pap^ on the damp sur- 
face. A drawing or writing, which 
has been made with either an ordinary 
iron and gall-nut ink, or with a special 
ink, is transferred to the prepared I 
plate, just as in the case of the trans- 
fer to zinc. The original being re- 
moved, the plate is inked by means of 
a roller, moistened by a sponge, in 
order to remove any trace of ink from 
the ground, dnd then printed from,- 
much as if it were a lithographic stone, 
or a zincographic plate. 

(25) Some methods depend on ike 
writing of an original with a very in- 
tense ink, and then dividing the ink, 
so as to obtain a number of feebler 
copies. The ordinary method of ob- 
taining one or two reverse copies of a 
letter on thin paper is nf this nature ; 
but these processes, which are capable 
of yielding 30 to 60 fairly good copies, 
depend on the use of a solution of an 
aniline colour for writing. In the 
case of copying processes introduced 
hy Pumphrey and Byford, the writing 
is executed with a strong solution of 
an aniline colour on thin, and tolerably 
hard, paper. The writing quite pene- 
trates the thin paper, and on pressing 
a sheet of moistened paper against the 
back of the original, some of the aniline 
colour will set ofif on the damp paper, 
giving a direct copy of the original 
writing. In the same way, numerous 
copies may be produced ; but pro- 
cesses of this kind cannot reproduce 
very fine lines with distinctness. A 
somewhat analogous arrangement for 
obtaining numerous copies is afforded 
by Waterlow’s multiplex copying 
pprtfoUo " and its contents. The writ- 
ing is done with the aniline ink, and 
a damp sheet of very soft and porous 
mper is pressed down on the writing. 
This soft paper absorbs a large propor- 
tion of the aniline ink, and itself forms 
e mersed printing-surface, capable of 
^ jpisiding a considerable number of direct 
W^pios'to.dainp sheets of paper. 

(Sro) Seoiogrtiph or Chromograph . — 


This process obviates the necessity for 
using damp paper to receive the im- 
pression. The writing is executed on 
ordinwy writing-paper with aniline 
ink, and when the lines have dried, 
the original is transferred to the sur- 
face of a slab of soft gelatinous com- 
position, analogous to that used for 
making printers’ rollers, contact being 
established by gentle rubbing with the 
hand. The original, after being allowed 
to remain in contact with the gelatine 
slab for about 2 minutes, is stripped 
off, leaving the greater part of the ink 
on the gelatine. To obtain copies, it 
is merely necessary to lay paper on 
the slab, and rub down with the hand 
or a soft pad. When the requisite 
number of copies is obtained, or the 
lines are effaced, the slab can be cleaned 
with a damp sponge, and is again ready 
for use. The composition for the slab 
may be prepared thus : 1 lb. gelatine 
(or lb. glue) is soaked in water till 
it becomes flaccid, after which it is 
melted in a water-l^th with 6 lb. com- 
mon glycerine, the heat being main- 
tained for a few hours to diive off 
all excess of water. The mixture is 
poured into zinc trays ^ in. deep, and 
allowed to set. Another composition 
is 130 parts water, 76 baryta sulphate, 
30 gelatine, 30 sugar, 180 glycerine. 
The ink is prepar^ by dissolving 1 
part aniline blue-violet in a mixture 
of 7 parts water and 1 alcohol. 
Coloured inks will give 150 copies, 
and special black ink 50. 

(27) The ‘ Papier Zeitung ’ gives the 
following directions for m&ing hecto- 
graph sheets; Soak 4 parts of best 
clear glue in a mixtura of 5 parts pure 
water and 3 parts ammohia (presum- 
ably liquor ammonia) until the glue is 
thoroughly softened. Warm it until 
the glue is dissolved, and . add 3 parts 
of grraulated sugar and S porta of 
glycerine, stirring well and letthig It 
come to the boili^ point, ipiilehdt, 
paint it upon cl^ blotting 

paper, with a broad brush, tuntU the 
blotting paper is thoroug!^ soaked, 
and a thin coating remains on the 
surface. Allow it to. diy for 2-<8dayB, 
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and it is then ready for use. The 
writing or drawing to be copied is 
done with the usual aniline ink upon 
writing paper. Before transferring to 
the blotting paper, wet the latter with 
a sponge or bnish and clean water, 
and allow it to stand one or two 
minutes. Place the written side down 
and stroke out any air bubbles, and 
submit the whole to gentle pressure 
for a few moments, remove the written 
paper, and a number of impressions 
can then be taken in the ordinary way. 
When the impressions begin to grow 
weak, wet the surface of the “ graph ” 
again. This ‘ ‘ graph ” does not require 
washing off, but simply laying away 
for 24-36 hours, when the surface wiU 
be ready for a new impression. 

(28) Magne has intr^uced an ink or 
pencil possessed of such qualities that 
a writing or drawing inade with it, 
when dry, can be covered with a fatty 
ink, and the paper being saturated 
trith a suitable liquid, it can be com- 
pletely copied without being injured 
itself. Common printiqg ink acts 
towards this saturating fluid in the 
same way as Magne’s pencil, so that 
printed matter and cuts can be repro- 
duced. The liquid employed to satu- 
rate the paper consists of 15 oz. acid 
(sulphuric is the best) and 35 oz. 
alcohol. If intended for autographic 
reproduction, 100 oz. water should bo 
added. The proportions may be 
varied, but to prevent injury to the 
original, there must be plenty of 
alcohol. Autographs for reproduction 
must be writtm with ink or pencil, of 
such composition that they oan take 
up the fatty ink ; the same kind is 
used for all kinds of paper, whether 
sized or not. The portions of the 
paper not covered with ink are pro- 
tected against the lithographic ink 
an acid composition wUch repels the 
peaay ink, does not attack the cellu- 
lose, and, therefore, leaves the original 
I^ectly unchanged. The ink con- 
sists of proteine substanoes (albumen, 
caseine, fibrins, etc.), and of bichro- 
niat^ a^ts, alum, cyanides, etc. In 
leaking it there is dissolved a quantity 
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of water 2 or 3 times as great as that 
of the albumen or other proteine sub- 
stance, a mixture of 2 parts of a bi- 
chromate or alum, and 1 of prussiate 
of potash. A certain quantity of 
albumen is also beaten up with an 
equal weight of water. The propor- 
tion of salts to that of albumen is alMut 
as 6 to 1 00. The two liquids are mixed 
intimately, and a suitable quantity of 
pigment is added. The i^, which 
must have pretty deep colour, is un- 
changeable, remains thin and fluid, 
and can be used with a pen, pencil, or 
drawing pen, on any kind of paper, 
except very heavy paste-board or too 
thin silk paper. Pencils or crayons 
used in this process consist chiefly of 
paraffin coloured with very fine lamp- 
black or ivory-black, or with any other 
very finely powdered pigment for other 
colours. When lamp-black is used, 
the proportions are, 16 oz. lamp-black 
to 100 oz. paraffin. To make pencils 
of different hardness, the paraffin is 
melted and the colour added, and 
then a certain quantity of ordinary 
rosin (colophony) isadd^, usually not 
over 10 per cent. The mass is cast 
into candle moulds when in a semi- 
liquid state, and taken out when cold. 
These cylinders are then cut in pieces 
and wrapped in strong paper, or 
covered with wood like common lead 
pencils. The method of taking a coj^ 
of what has been written or ^wn is 
as follows : If the work was done in 
ink, it is ready to copy as soon as diy. 
If in pencil, the ^wing must M 
steamed a few seconds by holding it 
over a vessel of boiling water. After 
being air-dried, it is carefully floated, 
face upward, on the acidified alcoholic 
liquid. There it is left until tho- 
roughly saturated, and then it is 
spread out on a sheet of glass or 
smooth board, and inked with an 
ordinary lithographic roller. All the 
letters and lines will be covered with 
the greasy ink. As soon as sufficiently 
inked, it is carefully messed with a 
damp sponge on those places that have 
taken the ink, and then washed with 
water. To remove the excess of mois- 
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ture, it ia spread out on a plate of , 
plaster-of-Paris, and then transferred { 
to a stone or zinc plate, and the copy > 
taken. The precautions* necessary in 
order to preserve the original copy are 
to wash it with carbonate of ammonia, 
or of soda, rinsing with cold water, re- 
moving the excess of water on n plate 
of gypsum or blotting-paper, and then 
drying it in the press between sheets 
of porous paper. To reproduce any- 
thing printed with printers' ink, t^ 
foUow^ing method is pursued : The 
mixture of alcohol and acid is applied, 
either to the &oe or back of the print 
with a brush. The liquid instantly 
* penetrates the paper ; the surface is 
then quickly washed off and the sheet 
carefully spread out on a damped plate 
of glass or wood. There it is inked 
with an ordinary lithographic ink 
roller, gently washed to remove the 
excess of acid, dried on the gypsum 
plate, put on the stone, and a sufficient 
pressure applied. The transfer of the 
negative is finished, and the ordinaiy 
lithograiffiio process begins. If botn 
sides of a drawing or manuscript are 
to be copied, both sides are blackened, 
one after the other, the operation be- 
ing carried out on one side as far as 
the transfer to a stone, and then the 
other nde is inked and transferred. 
When copies of printed matter are to 
be made the negative is transferred 
to a polished dnc j^te, and then 
etched in the usoiu manner with 


acids. 

(29) WUUt^M i^rocMs is founded on 
the action of bmluomates on organic 
matter, the printed image ^ng 
coloured by means of an an^ne salt ; 
it is extremely useful for copying plans 
and simple line^eubjeats. The opera- 
tion is as follows; Sized papw is 
Seated in potassium bichromate oon- 
Mning a little phoiqihoric acid ; it is 
next exposed benealh a translucent 
pesitive, and when the image of the 
fatter is dearly shown, it is subjected 
^ to the aetion of anilme vapour. The 
twult is that the parte shined from 
li^t by the lines of the poritive 
Are deeply ooleBred (green, Ura, or 


reddish, according to the aniline salt 
used), while the other parts retain 
the weak tint of the reduced chromium 
oxide. In developing the print, it is 
exposed to the contact of the vapour 
from aniline dissolved in spirit of wine 
the solution being placed in a basin, 
and heated by a spirit-lamp. The 
prints are fairly permanent after wash- 
ing. 

(30) Poitevin'i Powder . — A mixture 
of gum arabic, sugsu*, and glycerine, 
•with some sensitising solution of potas- 
sium bichromate, is poured upon an 
impervious surface (e.g. a glass plate), 
and dried by warmth. Thus prepared, 
the plate is immediately exposed be- 
neath a translucent positive for a few 
minutes. The parts affected by the 
light become hygroscopic, in propor- 
tion, to the duration of the exposure, 
and intensity of the light, and any 
impalpable powder delicately brushed 
over the plate wiU adhere to the hy- 
groscopic parts, according to their 
degree of moisture, thus forming a re- 
versed copy. The developed image is 
coated with collodion, and transferred 
to paper unreversed, the soluble bi- 
chromate being washed out in the 
operation. Olwmetter’s recipe for the 
sensitising solution is: 4 parts dex- 
trine, 5 white sugar, 2 ammonium 
bichromate, 2 to 8 drops glyoerine fm* 
every 100 c.c. of water, and 96 parts 
water. The glass plate is sometunes 
previously coated with oollodion. 

(31) Polygraphio Paper. — Instead 
of using a tray filled with a com- 
pound to receive the ink, Aliasoff 
employs sheets of polygyaphic " 
paper, prepared in the follou^ man- 
ner : Sized or unsiised papar it odated, 
on one aide, with a compoaitidin oui- 
aisting of glue, or gelattna, glyoariga, 
soap, and water, Sjpfiroriaiataly in 
the following proportio^ Wa 
been found to ^ve gOM nMuHa bi 
practice : 80 lb. amtnal nr. 
tine, 20 lb. glyoarina, 10 |b. 

200 lb. watar. ^ la afoa- 
aionally found too amy^jfor.Aia, 
pending on the aurmuimng lempara- 
ture and the qwlitv of dm matenals. 



Copying : Mechanical Methods. 


425 


To obviate this objection, wash the 
prepared paper with a solution of 
alum, the strength of which can only 
be determined experiments in each 
case. The paper may be of different 
thicknesses, and rendered transparent. 
The ink found to give the best results 
for written documents is prepared by 
dissolving 1 lb. aniline in lb. 
alcohol, and adding, when dissolved, 
as much water as is necessary to 
render it sufficiently fluid. It may 
then be bottled for use. In produc- 
ing the matrix,” take a sheet of 
prepared paper, and lay it on a sheet 
of damp flannel, plac^ upon a zinc 
plate or an oil paper. Sponge with 
clean water, or, in hot weather, with 
water containing a little alum, and 
place the dry original upon the pre- 
pared paper. Over that place another 
piece of damp flannel, zinc, or oil- 
papOT, and put the whole pile into an 
ordinary copying-press. A good matrix 
can be obtaaned by mere pressure of 
the hands vdthout a press, although a I 
press is preferable. The text must be I 
written, drawn, or printed with aniline 
ink, taking care that the mn be quite 
clean and always full of ink. The ink 
when dry ought to shine like a metallic 
surface. In taking copies from the 
matrix,” after having detached the 
original, place a sheet of ordinary 
paper in the place of the original, and 
proceed in the same way as when pro- 
ducing the matrix ; but if copies or 
matrices ” are to be taken from 2, 4, 
6, or 8 pages at once, place a sheet of 
damped polygraphic paper on each 
page, wit^ damp flannels and zinc 
sheete between the leaves, and proceed 
in the way described. 

(32) Komaromy, of Budapest, p^ts 
a ^per with the following solution : 

1 oz. gelatine, 5 oz. glycerine, ^ oz. 
Chinese gelatine, 1 oz. water. The 
nianusoript is written with the follow- 
ing solution : 100 parts water, 10 of 
elrome-alum, 5 of sulphuric add, 10 
of gum arabic. The manuscript is 
laid on the first pe^wr, and the sur- 
face of the latter Is thereby rendered 
incapable of taking up an aniline < 


solution with which the first surf^ 
is then flowed. Excess of colour is 
absorbed with silk paper, and nega- 
tive impressions are then taken cm 
clean paper. 

Mechanical Methods. — (1) 
Stmdh. A class of printing stench is 
made by the mechanical perforation of 
suitable paper or tissue. Stencils per- 
forated by a rapidly rising and falling 
needle-point, actuated by a treadle, 
have long b^n used for the printing 
of embroidery patterns. In spch a 
case, powdered colour, mixed with 
resin, is dusted through the stencil, 
after which the device is fixed by the 
application of sufficient heat to soften ^ 
the resin. Edison proposes to use 
such perforated stencils for ordinary 
autographic printing purposes, and re- 
places the complex treadle periorating 
machine by a kind of pen, in which a 
needle-point is made to move rapidly 
up and down by means of a small 
electric motor attached to the instru- 
ment. When Edison’s electric pen is 
connected with a battery of two ele- 
ments, the needle rapidly passes in 
and out of the perforate point of the 
instrument. If written with on a 
piece of blank paper, the paper becomes 
perforated. The sheet of ink-proof 
paper having been written on with the 
electric pen, can be used as a printing 
stencil by merely laying it down on a 
sheet of white paper and puning an 
inking-roller over its back ^e opera- 
tion of printing is very rapid, so that 
many copies can be product in a short 
time. Other perforating pens have 
followed in the wake of Edison’s 
electric instrument, among winch may 
be mentioned the **horom|^” a vary 
convenient and portable dock work i)en. 
A pneumatic p>en, in which the motive 
power is a stream of air supped from 
afoot-bellows, has also been introduoed 
into the market. A still more oomplex 
and expensive arangement than mier 
of the preceding, for producing perhr^ 
ated stendls, consists of an mdttotiKm 
coil capable of giving a suifidenti^ 
powerful spark to perforate the Stenoilr 
paper; and this spark is made to oon« 
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tinually pass between a partially in- triel ’ refers to the difficulties encoun- 
sulated met^lic pen and a metallic tered in tracing upon cloth or calico, 
plate on which the stencil paper is especially the difficulty of TYin-lfing it 

take the ink. In the first place, the 

(2) All these perforating arrange- tracing should be made in a warm 
ments have the disadvantages of being room, or the cloth will expand and 
expensive, complex in construction, become fiabby. The excess of glaze 
and liable to get out of order when may be removed by rubbing the sur- 
used by unskilled persons, while the face with a chamois leather, on which 
perpendicular position in which the a little powdered chflik has been 
mechanical perforating pens must be strewn ; but this practice possesses 
held, necessarily hampers the freedom the disadvantage of thickening the 
of the writer. In a new perforating ink, besides, it might be added, of 
method introduced by Zuccato, the making scratches which detract from 
impervious stencil-paper is laid on a the effect of the tracing. The use of 
Wdened steel plate, cut on the face ox-gall, which makes the ink “take,” 
like a fine file, and the writing is exe- has also the disadvantage of frequently 
cuted by means of a point or style of making it “ run," while it also changes 
harden^ steel. Under these circum- the tint of the colours. The following 
stances, the teeth of the file-like plate is the process recommended : Ox-gall 
perforate the paper wherever the is filtered through a filter paper Ar- 
point of the style exerts pressure, and ranged over a funnel, Med, and 
a stencil eminently adapted for print- strained through fine linen, which 
ing from is the result. This kind of arrests the scum and other impurities, 
printing is called “ trypograph. ” A It is then placed again on the fire, 
sheet of the prepared ^per is laid on and powder^ chalk is added. When 
the file-like plate and written upon the effervescence ceases, the mixture 
with the hardenc^ steel pencil, the is again filtered, affording a bright 
operation of writing being as easy as colourless liquid, if the operation has 
if a pencil were employed. By fixing been carefully performed. A drop or 
the stencil on the frame of a desk-like two must be mixed with the Indian 
press, placing a sheet of white paper ink ; and it also has the property of 
underneath, and then pushing over effacing lead pencil marks. When the 
the upper surface of the stencil an cloth tracings have to be beliogmphed, 
indiarubberscraper or sque^ee charged raw sienna is also added to the ink, 
with printing-ink, the ink passing as this colour unites with it most inti- 
through the p^oration produces a mately, besides intercepting the great- 
copy ^ the original writing. As many est amount of light. 

as fiOOO copies cm be obtained from (5) Letterpress or illustaations 
one stencil. Thin metallic plates are printed in printers’ ink may be copied 
readily perforated by Zuccato’s metho^ simply wetting a piece of stiff paper 

and calW receives the trypographic or card, laying it on the matter to be 
impression admirably. copied, and rubbing it over with an 

(3) Trtuti/ng 01 ^. — Varnish the agate burnisher or old tOotiKbnuh 
cloth with Canada balsam dissolved in li^dle. If the ink has got diy 
turpentine, to which may be added a through age or being kept in a hot 
few drops of castor-oil, but do not add room, moistra with spirits of wine or 
too much, or it will not dry. Try a toilet vinegar. Have a soft hlottiog* 
little piece first with a small quantity pad Meath. 

of vamwh. The kind of cloth to use (6) Permi/nmO/y Sfom Cop^ 
is, fine linen ; don’t let the varnish be Paptf.’—Jk, perpetuaBy copying 
^ tho thick. paper, edways ready for' Use, is de- 

; (4) JDmwwff on Tracing Cloth. — A scribed in the * Paper Trade Jpumal.^ 

, cpol^pondent of the * Mositeur Indus- It is prepared hy <^siplvihg' i> B). of 
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chloride of magnesium in a moderate 
quantity of warm or cold water — 
about 1 lb. When dissolved, apply 
this solution with a brush to ordinary 
copying paper, whether in book form 
or otherwise, or preferably by means 
of cloth pads saturated with the liquid, 
then pl^e these pads between any 
suitable number of leaves ; apply 
pressure, at first very moderate, until 
the absorption by the paper is com* 
plete ; then remove the cloth pads, 
and apply with the press a strong 
pressure ; it is then i-eady for use. 

Paper prepared by this process will 
remain permanently moist under ordi- 
nary temperature, and if made dry by 
an extraordinary heat, will regain its 
moisture upon being subjected to the 
common atmosphere. 

One advantage of this method is, 
that the sheets of paper will not 
adhere to each other, as is frequently 
thci'case, when the paper is prepared 
with compounds containing glycerine, 
etc. The above process is patented. 

(7) Tromuparent Paper . — The fol- 
lowii^ is a method of making any 
kind of drawing paper transparent 
for tracing and copying in ink or 
colours. The paper is stretched in 
the usual way over the drawing to be 
copied or traced. Then, by the aid 
of a cotton pad, the paper is soaked 
with^ benzine. The pad causes the 
benzine to enter the pores of the 
paper, rendering the latter more trans- 
parent than the finest tracii^ paper. 
The most delicate lines and tints show 
through the paper so treated and may 
be copied with the greatest ease, for 
pencil, Indian ink, or water-colours 
take ^ually well on the benzinised sur- 
face. vThe paper is neither creased 
nor tora, remaining whole and supple. 
Ind^, pencil mam and water-colour 
tinting iMt better upon paper treated 
in t^ way than on anjj other kind of 
tracing paper, the former being rather 
difficult to remove by rubber. When 
large drawings are to be dealt with, 
the benzine treatment is only applied 
in prts at a time, thus keeping pace 
^th the rapidity of the advancement 


of the work. When the copy is com- 
pleted, the benzine rapidly evaporates, 
and the paper resumes its original 
white and opaque appearance without 
betraying the faintest trace of the 
benzine. If it is desired to fix lead- 
pencii marks on ordinary drawing or 
tracing paper, this may be done by 
wetting it with milk and drying in the 
air. 

Pencilil. — (1) Pencils made to 
produce marks from which copies can 
be obtained in an ordinary copying- 
press, have usually the diWlvantage 
that, consisting mainly of aniline, the 
colour of the copy fades very soon. 
Gustav Schwanhauser overcomes 
difficulty by doing away with aniline 
altogether. He prepares the pencils 
as follows : 10 lb. of the best logwood 
are boiled repeatedly with 100 lb. of 
water, and the decoction so obtained 
is evaporated down to 100 lb. The 
liquid is heated to the boiling point, 
and small quantities of the nitrate 
of chromium added, till the bronze- 
coloured precipitate formed at first 
is redissolved in a deep dark-blue 
colour. The liquid is now evaporated 
to the consistency of a sjnyp, and the 
finest levigated fat clay is added in 
I the proportion of 1 part of clay for 
every 3 or 3* parts of the extract. 
To form a good mass to manipulate, a 
little mucilage of gum tn^aoanth may 
be used. The quantity of nitrate (rf 
chromium must be in the right pro- 
portion to the extract, as a surplus 
prevents an easy writing, and a de- 
ficiency prevents the easy solubility 
of the mass for copying purposes. No 
other salt of chromium answer 
the purpose, as they all crystallise, 
ard the crystal formed in the mass 
will cause the jK^cil to be rough and 
brittle. Nitrate of chromium does 
not crystallise ; its oombmation with 
the extract of logwood is the most 
easily soluble and the blackest ink. 
The nitrate is prepared as follows : 
20 lb. of chrome-«lum are dissolved in 
200 lb. of boiling water. To the 
solution is gradually added a solution 

of carbonate of scwum of the same 

!« 
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itrength, till all the hydrated oxide 
of cl^omium hae been precipitated. 
After subsidence of the precipitate, 
the supernatant liquid is decanted, 
and the precipitate is washed with 
distilled water, till the filtrate does 
not contain any more traces of sul- 
phate of potassium sodiuihas may 
be shown by the aa||tion of a little 
solution of .chloride ombanum. To 
the precipitate collected9|||^be filter 
are successively added s4|||H|^rtions 
of heated purt nitric acidTpreviously 
diluted by itd own volume of distilled 
water, in such quantity that on 

» a small quantity of the hydrat# 
e remains undissolved. In this 
a perfectly saturated solution of 
nitrated oxide of chromium isobtainet^ 
containing no excess of nitric addr 


passed through a wire screen, which 
divides it into stripe of suitable dimen- 
sions. These are dried in an ordinary 
room, and afterwards fitted and glu^ 
into wooden cases like common lead 
pencils. The new pencils may be used 
like ordinary copying pencils for the 
reproduction of writing or designs. A 
sheet of thin paper wetted is lud over 
the sheet to be copied, and the details 
are gone over with the copying pencil. 
The action of the moisture on the 
aniline in the pencil gives a deep tint 
to the tracing, resembling that of ordi- 
nary writing-ink. 

Ca/rhon Paper.— (X) Lampblack, 10 
parts ; olive-oil, 10 parts ; cerasin wax, 
2 parts ; petroleum ether, 20 parts 
ji(or the wax may be increas^ 10 parts, 
'with an additional 30 parts of the 


rhis is a great advantage, since an ether). Rub the black and oil to- 
addition of nitric acid to the ink gather in a mortar, adding the oil 


changes its colour to a muddy red. 
Another advantage is that no basic 
nitrate is formed, and no excess of 
hydrated oxide is contained in the 
pi^uoed salt, as is the case in most 
other salts of chromium. Such basic 
salts form an insoluble compound with 
the extract of logwood, instead of en- 
tering into soli^n. The writing 
furnished by pencils is easily 
tran8f€p.ble ; it is of a penetrating je^ 
black dolour. Alkalies and acids have 
no effect on the ink. (* Schweizerisches 
Gewerbeblatt.^ 

, (2) PeAePi per^ for copying writ- 
ing or designs is made of d^erent 
degrees of hardness, and is stated by 
the inventor to coml:dne all the ad- 
vantaM of the very best lead pendls. 
Foot kinds are manufitctured. No. 1, 
very 8<rft ; compo sed o f 50 parts of 
anij^e, d7*5gra]^m||||||nd 12*5 kaolin. 
No. 2) soft ; 46 pt^pniline, 34 gra- 
phite, 24 k^lin. No. 3, h^ ; 80 
parts atdllne, 30 gn^hite, 40 kaolin. 

, .Ko. 4, very hard ; 25 parts aniline, 
25 mplut^ 50 kaolin. These ma- 
' tari^ are pounded and<«iniz6d, v^h 
^greatest care, and afterwards xni^ 
u lato a paste with cold water. After 
'!f£|te paste has hefia well worked and 
^Merad peileetiiy homogeneous, it it 


little by little, then put in a pan^^ 
after heating it a little, add theflm 
When this is melted and mixed/w- 
move the pan from all fires and lights, 
and add the ether. Apply the mix- 
ture to hot paper, and then return, 
the paper to the oven for about 20 
minutes, so that the mixture may 
tiiorougUy soak in. Take from the 
oven, and wipe off any moisture witii 
a clean rag, then han^ up to cool. 
Prussian blue may be added to the 
black to intensify it, or to give a blue 
shade. (2) 12 pcu^ lard, 2 parts bees- 
wax ; melt together, and add sufficient 
lampblack and a little prussiaQ Uue. 
(3) 10 parts oastixr-oil, 10 parts lamp- 
black, fi parts cerasin wax, '20 parts 
petroleum ether. Proceed as (l]i. (4) 
Paraffin wax and heavy 
(lulnicating) oil or/iMtar-osi, jjwt^ 
together am hunpl^Mik adde^B^he 
propor^ns of the twomay 
according |io the purpose thf csrbon 
1 aaper is to be put to. .IfjSatln exjW 
j makes it dj||w m hh- 

i pression, in 

of an itopresrioa hAogim^ by mdrsfy 
preng the finger cn the |S^. 

, fniraftiediiriM <1%^ oewse, w 

faM. The laolphbk^ 

' er^jas-falaok) should he with 
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* the oil and wax in a mill. Blues and 
blue-blacks can be produced by adding 
Prussian blue or an aniline colour that 
is soluble in oil. The paper should be 
heated, the mixture should be fe^ly 
hot, and a little heat is desirable after- 
ward to cause the paper to become 
well saturated. 

(6) DktericKs Paper. — ^The manu- 
facture may be divided into 2 parts, 
viz. the pr^uction of the colour and 
its application to the paper. For blue 
paper, he uses Paris blue, as covering 
better than any other mineral colours. 
10 lb. of this colour are coarsely 
powdered, and mixed with 20 lb. 
ordinary olive-oil ; J lb. glycerine is 
> then added. This mixture is, for a 
week, exposed in a drying-room to ^ 
temp^ture of 104® to 122® F. (40° td^ 
50° C.), and then ground as fine as 
possible in a paint n^. The glycerine 
the hard paint, and tends to 
V^PIe it more easily diffusible. Melt 
J lb. yellow wax with 18| lb. ligroine, 
and i^d to this lb. of the blue 
mixture, mixing slowly at a tempera- 
ture of 86° to 104° P. (30° or 40° C.). 
The mass is now of the consistence of 
honey. It is appUed to the paper with 
a coarse brush, and alterw^ evenly 
divided and polished with a badgers’ 
hair brush. The sheets are then dried 
on a table heated by steam. This is 
done in a few minutes, and the paper 
is then ready for the market. The 
quantities mentioned will be sufficient 
for about 1000 sheets of 36 in. 20, 

' being a day’s work for 2 girls. For 
. black paper, aniline black fti used in 
th^ same proportion. The operation 
m|rt be oarri^ on in well-ventilated 
ro|||s protected from fire, on account 
ofVs combustibility of the material 
an#^e narootio effects of the ligroine. 
The paper is used between two sheets 
of papv, the one receiving ^e 
ongmal, the lower qmi^e copy. 

Transferring,-^^ PtsBw Proom 
fw frwn^eirring Phabogin^phM to Wood. 
A. phototype ^te^representhag the 
ptetnre tm is tobe^Tiinsferrm,#r its 
nogitlvef is produced : it mast be of 
the iiiae ties es the copy is to appear. 


The printing ink used in the photo- 
type process, to which any tone of 
colour may be given, is carefully 
mixed with a siccative, Japanese gold 
size being preferred. The quantily to 
be taken of this liquid depends on the 
question whether the picture is to dry 
rapidly or slowlj^ As a rule 15 to 18 
drops of Japaj|^e gold size to each } 
cub. in. ofjdrating ink may be con- 
sidered^llPuate for produdi^ that 
indelib||Hwhich must be attained in 
most caUr The photographic picture, 
after having bera rolled over with 
this preparation, is transferred upon 
*4lie material either directly or 
means of transfer paper. The traa 
upon ebony or upon any other * 
material takes place by means of a 
white colour prepared^ in the above 
manner or of any desired light colour. 
But the negative required for produc- 
ing the phototype plate must in this 
case be converted into a positive, 
which may be done by the gelatine 
process. A thin white paper, one 
side of which has been propel with 
an entirely smooth layer of paste and 
well pulverised chalk, or in some in- 
stances only with a thin layer of paste, 
must, in condition, ^ so placed 
upon the phototype plate carefully 
impr^nated with the above ink com- 
position, that its prepared pas^ side 
lies undameath; the paper is then 
softly pressed with a damp sponge, 
whereupon the whole is drawn tl^^h 
a press, if possible but a single time. 
The paper to which the picture has 
thus completely been tit^erred is 
then carei^y tcJcen off the plate, and 
can be immediatdy transferred on 
other material or it may be k^ for 
the purpose JHlpieing transferred at a 
future tim^ipin (mer to ke^ it 
damp for the latter purpose, it must 
he pkced between damp dotting pnper 
and hermetioally paosed ap. ^ 
object to be printed muat be fastsaied 
Lin t^e press, and the transfer pap^, 
'tfter hawing been moistened from the 
reveres, is laid on that part on wtdoh 
the picture ia to iqppear. Bome aheeta 
of dsmp biettiiig papar aen then 
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upon the transfer paper, and the whole, j f er takes place, be prepai^ in the de- 
together with the usual cover, is sired colour by means of oil, distemper, 
drawn through the press once or j wax, porcelain, and water colours, 
several times, according to the object 1 Every picture, if transferred in the 
upon which the transfer is being made ; describe manner upon wood in several 
this done, the transfer paper is mois- i colours or one colour, may, when suffi- 
tened with a sponge dipped in cold ciently dried, be polished, oiled, and 
water until it can easily be detached otherwise treated without becoming 
from the transferred picture without damaged. Pictures transferred on tex- 
leaving on it any traces of the printing tile fabrics can be made to stand wash- 
ink. In order to render picture ing by drawing them, when dry, 
com^jletely clear, the layei^f chalk though a solutiou of glaire, squeezing 
attaching to it directly after the act and heating them to a temperature of 
of printing must be removed by means. 230® to 270° F. (110° to 120° C.). 
of a soft sponge which has been wetted (2) Take a piece of wood, such as 
in cold water. Boxwood blocks are lime, pine, or fir, and get a good, 
prepared for the process in the follow- smooth surface on it by planing, glass- 
ingmanner : A quantity of flake white papering, etc., being very careful not 
ground in oil, such as is used by pain- to leave any woolliness or scratches on 
ters, must be mixed with a few drops its surface after using the sandpaper, 
of Japanese gold size, and as much The next thing to do is to polish the 
benzine added as will make it possible surface well with ordinary white 
to work the whole in the thinnest ]|^nch polish ; bdt do not finish off 
quantity attainable and very swiftly with spirits, and be sure and have ''a ’ 
by using a Inxiad brush. Yhien the good coat of polish on. Now take the 
wood-engraver has finished his task, picture and lay it on the wood, with 
he removes the white with turpentine picture side to the polish ; then take 
or spirit. Upon smaller objects, such a piece of sponge or cotton wool, and 
as medtdlions in ivory, metal, wood, dip it into methylated spirits ; brush 
etc., the transfer, if executed without the back of the paper over with this, 
delay, can be performed directly from being sure it is well saturated, and that 
the paper by using a smoothing-bone, there are no air-bubbles left under it. 
This fact is important with r^rd to Now put it aside for a time, until all 
all such objects as are not quite flat the spuit has evaporated and the paper 
but somewhat vaulted. In order to is quite dry, when it will be found to 
transfer a picture on porcelain, clay, or be securely fastened to the wood, 
g^lass, Pixis takes exclusively enamel Now, to get rid of the paper, it must 
bolours, and gets them upon the photo- be gradually rubbed away with water, 
type plate by rolling. If the tone of using the tips of the fingers or a piece 
tbe picture is to be lowered or strength- of soft indurubber, un^ the picture 
ened, or if a variety in colourii^ is appears equally distinct over the whole 
desired, either the phototype plate, suriace, when the rubbing do^ u to 
the transfer or the material, is pow- be discontinued. Now put it 
dered over with, dry oqloqrs of the re- agaip for 4 or 5 hours until au<<^e 
quired tint before the nllmelling takes water has evaporated, and then pcSidi* 
place, and while the pictures are sUU with the white French polish in tlM 
damp. Tlds powder^ with diy ool- usual way, as if you were pol^Mhiiig a .j 
Ours may also be applied to picture piece of wood^j. The whiito Ifttawh 
which are to be transferred to leather, polish is made nnm white sb j p ai C and 
IjSztile lahrios, metals, wood, minerals, methylated spirit. 

The above-named materials, as (8) Trcmferrmg to 

iik^nAise painted canvas, wood, metal, -The liquid mm for this 

may also, after the picture has purpose may be made by diaaomng If 
passed, over, and before the tnms- dr. common yellow in l^pintnot 
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water, adding, when nearly cool, f fl. , 
oz. spirit of turpentine, and shaking 
thoroughly together. Apply the fluid 
liberally to the surface of the en^v- 
ing, or other printed matter, with a 
soft brush or sponge (being careful not 
to smear the ink, which soon becomes 
softened), and allow it to soak for a 
few minutes; then well damp the 
plain paper on which the transfer is to 
be made, place it upon the engraving 
and subject the whole to moderate 
pressure for about one minute. On 
separating them, a reversed transfer 
will be found on the paper. This 
transfer will not be equal in intensity 
to the original, as only a part of the 
printer’s ink is removed. If the print 
be very old, a longer soaking and more 
pressure may be necessary. 

(4) Transfer Process on Glass . — 
Dr. Henoque’s method of transferring 
outlines obtained by means of a stylus 
on blackened paper on glass is fre- 
quently employed, only the outlines 
are generally execute on paper 
rolled on cylinders. To photograph 
these designs, or project them on a 
screen, it is usual to transfer them to 
glass without any alteration, the trans- 
parency of which renders it capable 
of being used in either way. Dr. 
Henoque, after removing the blackened 
sheet from the cylinder round which it 
has been rolled, spreads it on a glow, 
and coats the smoked siu^ace with 
collodion. As soon as the collodion is 
set, the plate is plunged into water, 
and, aftw a moment, a floating pel- 
licle of collodion rises to the surface, 
bearing the film or smoke and the 
traced outline. It is next trans- 
ferred to glass by. means of a sheet of 
paper, and n. le to adhere with gum 
appli^ all over the plate. Great pre- 
caution must be taken to fix the e^es 
of the pellicle by strips of paper 
gummed. When dry, it forms a 
perfect native, or may be used os a 
truuiparen<y to projMt on a screen. 
In the same way, as Foitevin has indi- 
cated, chalk drawings may be removed 
from paper and tn^ened to glass. 
The papw for smoking should be albu- 


minised and lightly gummed. To 
smoke glasses on which lines are to be 
traced with a point, they may be 
coated with lamp-black paint, and 
the blackened surface afterwards passed 
over a petroleum lamp flame. The 
smoke covers over all the inequalities 
of the coat of paint, and the design 
may be immediately traced. It can 
also be taken off and transferred to 
another glass in the way already indi- 
cated. (‘Photo. News.') 

Mounting Drawings and 
Tracings. — One of the most com- 
mon details in the routine of the draw- 
ing office is the mounting and repairing 
of tracings and drawings wliich have 
either been made on paper too flimsy 
to stand the wear and tear which they 
will have to undergo, or which are fal- 
ling to pieces from the rough treatment 
which they have received in the shops 
or elsewhere. Like many other minor 
details, it often fails to receive the 
attention which, if paid to it, would 
be amply rejmd. It is usually the 
I first task assigned to a new pupil, 
who, from ignorance of the materials 
used, and of the best method of 
setting about his work, too often 
“ makes a mess of it.” To avoid this, 
and to save the time which it occupies, 
it is a very common practice to use 
“ tracing-cloth ” for all tracings which 
are likely to be frequently handled and 
folded. Every one knows the disagrro- 
able nature of this material. From ite 
“greasiness,” as compared with ordi- 
nary tracing-paper, a “greasineas” 
which cannot be overcome by ox-(^,^ 
it is difficult to make the ink “ lie,” 
and, from its non-absorbent qualitieB, 
the lines take much longer to dry and 
are more liable to besmeared. As the 
ink lies on the surface, the lines are 
liable to wash, and any colouring that 
may be necessary has to be applied on 
the back or wrong side, and any erasure 
that may be necessary, or any aoci- 
' dental drop of water, leaves a disagree- 
! able white mark. It is no ezago^tion 
I to say that three tracings maytemade 
on ordinary tracbag-paper in the time 
I required to make two on tracing-cloth. 
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The method which we are about to 
describe is not only satisfactory, but 
very easy, and requires only orc^ry 
care, and no special skill. 

Let us suppose that we wish to I 
mount a tracing. We takeV drawing i 
board, which must be perfectly clean I 
and made without glue in dto joints, 
and lay it on a table, or on tnstles, if 
possible, so that we can get at it hnm 
all sides. We then take a stout piece 
of calico, about an inch laiger all 
round them the tracing to be mounted, 
and pm it down with a tack at each 
comer on another table, which we 
have previously covered with old news- 
papers. We then lay the tracing face 
downwards on the drawing-board, and 
with a soft sponge wet it thoroughly 
all over. Then, raising first one htdf 
of the tracing and then the other, we 
flood the bofl^ w^ with clean water. 
The tracing now lies floati^ on a thin 
film of water. Then, taking a. moist 
sponge and commencing at the centre, 
and working outwards towards the 
sides in turn, we press the tracing 
down on to the board, driving the 
water out at the edges. In the same 
manner we work out all the water 
from each comer in turn, always wcnrk- 
ing from the centre to the ed^, and 
taking care to leave no ''blobs ” of air 
or water behind us, and wiping off all 


superfluous moisture from the top or 
ba« of the tracing. By viewing it 
slantwise across the light, it is easy to 
see if tihis has been properly done. If 
it is an old or badly-t^ tracing, we 
can eosUy fit any detached pieces and, 


as it were, glue them down in their 
nilaM on the board with the water. 
If it is neoeesary«to unite two sheets, 


picking off any bristles out of the 
brush, etc. Allow this to dry and give 
another thorough coating of paste, 
then, taking it by the comers (this is 
the only pe^ of the operation in which 
any assistance is required), and turning 
it over and holding it at full stretch, 
we lay it on the tracing, taking care 
that, as far as possible, every part 
shall come in contact at the same mo- 
ment. Once down it must not agam 
be lifted, or it will probably pick up 
any loose pieces and remove them from 
their pro^r positions. Then, with 
the wet sponge, we proceed to press 
down the cloth in the rame manner as 
we liave previously spr^ the tracing, 
driving all air-bubblesout at the edges 
and wiping off all superfluous mois- 
ture. Then, turning back each corner 
in succession, as at Bj, till we can just 
. see the comers of the tracing, we stick 
in four tacks orMrawing-pins, not to 
hold it down, but merely to mark the 
comers. A A (Fig. 126) is the board ; 
B B, the cloth ; B^, one of the comers 
turned back ; C C, the tracing under* 
neath; Oj C^, tacks at the comers. 
Then, pressing the comers down again, 
we set aside to dzy* If wanted in a 
hurry, it may be dried, not too quickly, 
before the allowing at least two 
hours for this process ; bqt it is better 
to allow it to dry slowly and leave it 
until the next day. ViTien dry, cut 
with a sharp knife from tack to tack, 
and the traci^ will &11 off. If the 
paste is good, it will be easier to split 
the paper thim to tear it off the cloth. 
The remaining strips of cloth max |^on 
be tom off the board, and theltoard 
washed free from all traces of paste for 
future use. 


we first down the larger, if of dif- It might be supposed that the oolottr- 

Iqrent sue, as above described, and ing would mn, and the Imea be found 
then the other, commencing from the | all Uotted and blurred nftbr siioh 
point of juno^n and working out- 1 rough usam, but audb unob^tba osM.. 
ifarda. Then, with a stout bn^ we Int^ yellow. If laid mi too 
imad the paste — ^which we auppoae wUl occaaionaily rttn^ hadr; wsk to e 
aSreedy prepared-well, and evenly serious extent, end 'him of 
WfWtlu oalmo, beating it thoroug^y pruaaian blue woidd prtbambe Icnlnd 
the intentioes of the doth and pinted and reproduM w board, 
care to leave no lumps or super- but not blmted Iv sMred, Bbt the 
!iiu^ qUBcdity, and, if neoeaaaiy, beatplaa, if a vwy neat afipeaittnce is 
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a mu qvA non, is to colour the tracing 
after mounting. The tracing will he 
found to have a eurface for colouring 
&r superior to the best drawing-paper, 
and as all superfluous ink has b^n re- 
moved by the process, lines and figures 




Fio. 120. 


may be washed over in the most care- 
lem nMknner without any fear that they 
will run. Those who know the care 
i^uired to wash over a heavy dotted 
Km, will fully appreciate the advan- 

'^e absence all distortion is a 
most remarkaWe feature in tracings 
minted as above described, and may 
2 reedily test^ by applying a straight- 
•dge to any line. Aiiy expansion or 
contraction is equal in all directions, 
and may be almost entirely obviated 
y a adantation of materials. 

Very tiiin ttaongs should not be 


mounted on very thick cloth, or vice 
versft. It will also be found that 
some tracing-papers will expand very 
much more than others, and, as is 
well known, will, if left f^, contract 
upon dryibg to less than their former 
dimensions. But this tendency is 
countemdled, not only by the fact 
that tbPtracing remains stretched on 
the board until dry and cut ofiT, but 
by the fact that the cloth will not 
j contract upon drying, especially if the 
paste is well b^ten into the inter- 
I stices. 


at 
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I whatever oolouring matter is to be 
^ 1 used. 

Crayons or Pastels. (g) Having prepared the pipe-clay 

and chalk, dry, moisten with methy- 
Cbatons, even black and dark colours, lated spirit in which a little white 
have a white paste as i basis, this shellac has been melted. Add colour- 
having coloured matter added to it of ing matter. 

the kind and quantity required. The great object of attention is to 

Bases. — (a) Washed pipe-clay and procure the white chalk or pipe-clay 
washed chalk (whiting) equal parts ; without grit. To accomplish this, 
mir them into a paste with sweet ale put the whiting into a large vessel of 
hot, and with a chip or tw6 of water and mix well, pour off the top 
yringlmw dissolved in it. into another vessel, and throw the 

(6) Take the finest powder of cal-' ^gritty sediment away ; repeat several 
oyster-shells, sffted through times. When this is done, let the 
muslin ; Tniy it up with water in whiting settle, and then pour the water 
which a little rice and a little white from it and dry it for use. 
sugar-candy have been boiled ; aooor- The compositions for white crayons 
ding to the quantity of rice, so will be and the requisite colours being pre- 
the hardness of the crayon. The pared, and that chosen made up into 
quantity of sugar-candy should not be a stiff paste, it is to be placed upon a 
more the size of a filbert-nut to smooth slab of marble slightly oiled, 
a pint of water. The paste is rollhd out with a rolling 

(c)Takecommon pipe-clay in powder, pin, then cut into slips, and these are 
tniT it up into a paste with very strong rolled into cylinders by the aid of a 
soapsuds, made thus : Cut up 1 oz. of little flat piece of wood, then cut ^ 
white soap into small shavinra ; dis- the lengtl) of 3 in. each, and placed in 
solve it over the fire in ) pint of water *, a slow oven or drying stove to become 
stir into the mixture while hot the hard. 

powdered pipe-clay as long as you can Instead of rolling the composition, 
gtSr it. Spirits of wine added before it may be forced throu^ the nozzle 
the powders, to render the soiq)- water of a tin funnel, this u oetter for the 
taansparent, is an improvement. delicate colours than rolling them \ 

j(d) Dissolve 3 oz. of spermaceti in when dry they nay be pdintra. 

1 {fint of water, stir into it a quantity Oolouring^ Matter.-— (1) The 
of &ie-sifted or washed white colour colour alters veiy much in drying, so 
! titl of a proper consistence. If to be that in mixing an allowance must be 
w»b dark powders, a veiy little made for this effect, 
is an iipprovement. Black.-^a) Charcoal is first to be 

3 oz. of shellac in 2 oz. of sawn into 3-in. lengths, free from 
sphits of wine ; this w^ form a thick knots ; then saw th^ longitudinally 
; to this add 6 parts of pipe-clay • in narrow strips. Procurea tin trough* 
and 1 pak of of turpentine ; grind about 4 in. by 8, and partly fill it 
all wjfl together. The lighter the with white wax ; this being properly 
Qolour of the shellac the better ; also melted, the pieces of cbaroodi ai^^to 
if ooloun are to be added they should be satuit^ted^ for forty- 9 i|^t, iwMiW) 
be grbund up with the turpentine,, and after draining they 
ihefore this is added to Uie rest. (6) When >w]uta PMfta 

(jO 1 part china clay, 1 part prepared' the only powd^M pem. to m vm 
dhiuA. Shred 1 ca. of curd soim into is laniiHjmek, m the aiPy to 

boiling water, add sufficient "get mouldy. 

♦ ^iSSylated epirits to make the solu- 8 puts lamphipk^ ^ W l?*'®**S 
oanrofurent, then use it to make blue. Orina .wito/Wttop to 
a;^te fSh the clay and chalk and I paste. 
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— (a) A good soluble colour is 
pniBsian blue, but it Is ha{d to grind. 
Dissolve it in water, then put the solu- 
tion in a hole cut in a piece of chalk, 
this will absorb the water, and leave a 
great portion of the colour ready for 
mixing. Blue verditer is a good 
bright colour, but is so gritty as to 
ipequire washing, as recommended for 
wluting. The same may be said of 
smalts of cobalt. (6) Pipe-clay and 
ultramarine. 

Brmom . — These are Cologne earth ; 
umber, raw and burnt ; sienna, raw 
and burnt ; and Vandyke brown ; 
treated as the blue. 

Carmine amd Lake. — Crayons of 
these colours are generally hard ; when 
made with powdered colours, the 
proper way of mixing is to dissolve 
the colour first in water or spirits of 
wine, and add it to uearly-dry white 
colour, grinding the whole well to- 
Mther. There should be four or 
five shades. Madder is not used. 

Oreent , — ^Thesemay be either simple 
colours, as emerald green, prussian 
green, green carbonate of copper ; or 
TOtter formed by adding the composi- 
tions of the yellow and blue crayons 
together. Raw and burnt sienna may 
alro be used in combination with Prus- 
sian blue or indigo. Good green 
crayons are more difficult to make 
them those of any other colour. 

Mixed Colours. — -Mixed or half 
colours are produced by an admixture 
of the colours required in the paste. 
Thus a combination of blue and car- 
mine produces a purple ; the yellows 
and r^ united form orange ; black 
%nd carmine is a beautiful tint for 
shading ; vermilion and black form a 
fine rich brown ; green and browm 
form an olive colour ; and red and 
brown a chocolate. 

Vermilion cmdJted Lead, Red Ochre, 
Indian Red ard VenetumRed. — ^Eaoh 
of these may be well ground in water, 
and when wet, mixed well with tlie 
white in different shades. These will 
inake various reds, as well as salmon 
colour, flesh colour, or orange. Hema- 
tite or erooua, of itself, ground and 


mixed with a little size, forms an 
excellent crayon. 

White. — The best whites to employ 
are whiting or prepared chalk, pipe- 
clay, alum white or alumina, oys^- 
shell white, calcined bones, etc. 

YellwDS. — Dissolve the colours, 
which are Naples yellow, Jong’s yel- 
low, and yellow lake, in spirits of 
wine, and mix as for carmine. The 
chrome yellows are not so useful, be- 
cause less durable. Gamboge, Indian 
yellow, and gallstone are not employed, 
but the various yellow ochres rnake 
good crayons. 

(2) Colours for crayons (to be added 
to the white paste). White : 21inc 
white, Paris white, satin wlute, blanche 
fixe. Blues : ultramarine, prussian 
blue, cobalt blue. Brovms : Vandyke 
brown, raw and burnt Turkey umbers, 
Cappah and Cassel browns, raw and 
burnt sienna. Blaclcs : l^pblack, 
drop black, ivory black. Greens : 
emerald green, chrome greens, zinc 
greens. Reds : Venetian red, Indian 
red, light red, red oxide, carmine, 
vfflpmilion, madder red. Ydlom : 
cadmium yellow,' zinc chrome, ydlow 
ochre, raw sienna. An innumerable 
variety of tints may be made by mixing 
the above. 

(S) With some exceptions, the 
colours employed in crayon painting 
are the same as those used in oU 
painting, and are washed and 
pared with equal care. 

Mixing. — ^The prepared colouring 
matter and the ba^ are ground to- 
gether in proportions sui^ to the 
desired tint. A gradation of tints is 
obtained in the following manner : A 
portion of colour is divided into as * 
many parts as there are to be tints. 
To one of these, one portion of base 
is added, to the next two portions, to 
the next three, and so on. It u obvi- 
ous that in this way any number of 
tints may be obtained. 

A mudlage of gum arabic, or 
tragaoanth, is usually empioyol^;W 
make the j^te which is to 
crayons. Other substances^ siidh|#s 
skilled milk, bariey-vn^, Ami 
■ArA' 
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powdered sugar-candy, are sometimea 
brought into use. 

When the paste is to be made into 
crayons, it is placed upon absor^nt 
paper that superfluous moisture may 
be removed, and then rolled into 
small cylinders about 2^ in. long. 
Air bubbles are prevented by subject- 
ing the paste to strong pressure. 

The croons are dri^ slowly, and 
are then round to be covered with a 
kind of bloom. This is removed by 
fine glass-paper, and the colour of the 
crayon is revealed. 
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Pig. 127. 


Dampness in Buildings, 

PEBVBJTION OP. 

At the Hornsey Museum of Sanitai^ 
Appliances there is a good and practi- 
ced method adopted for /showing the 
effectiveness of differentordinary damp- 
courses. It consists of sections of 
14i-in brick walls properly built with 
ordinary mortar, and having damp- 
courses arranged as shown in Fig. 127. 
These examples of brickwork stand in 
a shallow trough 
which is kept per- 
petually supplied 
with water, so that 
the walls that these 
examples represent 
are subject to a 
J very severe test to 
* prove the efficiency 
of the damp-courses. 
Thefoimdation walls 


(4) Oravons for Brawisg on 
GlaJS. — ^Melt together equal quanti- 
ties of asphaltum and yellow wax ; 
add lampblack, and pour the mixture 
into mcailds for crayons. The glass 
should be well wip^ with leather, 
and in drav^ be careful not to soil 
the glass with the fingers. In trim- 
ming these crayons, if the edge be 
bevelled, IDie scissors, the point may 
easily be rendered very fine. 

Tailor** Crayon*.— These are 
oompoe^ of French chalk (silicate of 
magnesia) and not ordmary chalk 
which is carbonate of lime. The 
French chalk should be ground up, 
and aIittle.«ohina clay added to make 
the finished crayon stifler and less 
liable to break. Mbc with water to a 
'Stiff putty, not a paste, then knead it 
p^ecably in a machine. The mate- 
; rial is th^ pressed into moulds, these 
being afterwards put in a hand press. 
The moulded pieces are then^eare^y 
. It^oted and laid on trays, in a warm 
/Itodphere, to diy. 


of houses are, in the general vray, only 
damp occasionally, and rarely rest in 
water day after day as these examples 
*do. It ^1 be noticed that the mt 
wall, commencing from the left, hav- 
ing no dam^course of any kind, is not 
only damp but saturated to the top. 
The distance that water ,will travel up 
a wall which has nothing to check it, 
depends on the porosity of the bricks. 
Very porous bricks are not specially 
favourable to the water creeping up 
them, nor are bricks which are pirao- 
ularly hard and dense. It is what we 
may call the ordinmy bridk that admits 
of the action occurring most frediy. 
The action is that of capRl^ attrac- 
tion, such as can be seen vdth * jnece 
of sugar or salt which rests in * Httle 
liquid. A peculiarity is, thait wlieu 
once the damp hae risen by aotkm, 
it doee not come ddwn taitn 4)^ 
supply ceases \ it remim , H is 

dried out. , * ' 

In theseoond Ann the left* 

in Fig. 1^7, li a dail^p'OOUiW 
serted, this Wng ottarrsHriwfi^ frf*- 
It was a goodqwdi^ielt an^ <J8»Wly 
and properly tosert^ 
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a failure, though not to such a marked i 
extent as that in which no damp-course . 
was provided. In the thit^ example a i 
vitrified (glazed) stoneware brick course 
is used, and proves to be a perfect bar- 
xaer, but care is needed in using these 
bricks, particularly in joir .ing them, 
BO that water cannot creep up between. 
There are several kinds of ^mp-proof 
tiles or bricks, some being keyed to- I 
gether, others with tongue and groo^ 
joints ; and they should be laid in ce- j 
ment, or in asphalt and sand. The 
holes through them can be utilised for | 
ventilating under the floors. The 
fourth example is also proof against 
damp rising by capillary attraction, the 
damp-resisting course being two slates 
laid in cement. This is used very lai^ely 
ftTi d considered good practice, the slates 
bding laid so that the slates of the top 
course properly cover the joints of the 
course toneath. Slates laid In this 
way and carefully bedded in cement 
will last sound unless there is a settle- 
ment in the foundations, in which case 
any rigid kind of damp-course might 
be destructively injured. There need 
be no hesitation felt in using this ar- 
rangement of damp-courses, but a 
course of single slates is practically 
useless. 

The fifth example introduces a ma- 
terial which is being largely used, and 
shares a deed of favour for its excellent 
damp-resisting qualities. This is mas- 
tic asphalt, and for foundation work is 
mixed with sand, and applied hot. 
For roofs, tanks, reservoirs, or the 
outsides of underground conveniences, 
where there is a likelihood of trouble 
with water, it should be applied in two 
layers f in. thick, or under exceptional 
circumstances each layer should be 

in. For ordinary damp-oourses one 
layer i in. tU(dc is satisfactory. There 
is a sUghtly elasUo nature to asph^t 
winch makes it able to bear strains 
which though only slight might rup- 
ture slate, cement, or stoneware. 
The last example hA a damp-course of 
7-lb. sheet iMd, the most excellent 
damp-resiath^^ obum that could be 
devi^ but unfortunately it is about 


the most expensive that could be used. 
Sheet lead of 6 lb. or 6 lb. thickness 
could be used if desired, but 7 lb, is 
best ; it is not necessary to joint the 
ends where they meet by solder, W 
let them be turned up and welted 
In Fig. 128 is illustrated the most 
usual way in which a damp-course ap- 
pears, viz. about 6 in. above ground 



level, in which case the floor line is 
above ground also, as the damp-course 
should always be beneath the lowest 
timber. This shows a double slate 
course, while Fig. 129 shows one of 
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asphalt with the addition of an air 
bnek and passage to ventilate the 
floor joists and prevent dry-rot. It 
might have been mentioned earlier 
that in oases of buildinM which are 
without damp-courses or have them of 
an imperfect kind, there is no simple 
remedy that can he adopted. Seym 
devices have been brought forward 
supposed to overcome the trouble, but 
whether it be a paint, a oemeuti w 
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other material to coat the wall with, 
the fact remains that the damp is still 
there, unchecked and injurious. In 
many cases it will in timework through 
the compound that the wall is coated 
with, in others the continued damp 
will injure the building 1^ its action 
on the brickwork. Bricks to withstand 
water for any length of time have to 
be carefully picked, for unless suffi* 
oiently burned they will disintegrate. 
On thLs account it is highly important 
that foundation bricks be fully fired, 
overfired would not matter, to with* 
stand the moisture successfully. 

When a damp wall has to m dealt 
with, the propeor remedy is to cut out 
the brickwork and insert a damp- 
course. Studding the wall, so that 
the plaster stands away 2 or 3 in., is 
but a veiy limited kind of remedy, and 
in no way alters the fact that the wall 
remains saturated with water. In 
some cases studding would prove an 
expensive remedy, for with bricks that 
have a substance favourable to mois- 
ture rising in them, the damp has been 
known to ascend as high as 32 ft. This 
was distinctly traced as coming from 
the ground, and not from any other 
source. A rather dense biick is more 
favourable to this, as it does not per- 
mit the water it contains to evaporate 
or dry out quickly, and therefore the 
water rises higher than in brickwork 
which gives the moisture up to the air 
freely. That the presence of the water 
is vei7 real can be judged Iw the fact 
that a cubic foot of ordinary brickwork 
cui absorb and hold 10 pints of 
water. 

In Bho|)s and many buildings the 
floor line is on a level with the ground 
or thereabouts, and it becomes impos- 
8il>le to keep the damp-course above 
ground level without some special ar- | 
rangementtothisend. Fig. 130 is the ' 
plan usually adopted, and it practice^y 
amounts to making a small dry area 
around the house. The thick black 
just below the level of floor joists 
l^ws the damproourse, but it is 
rtibderstood that this appUes to build- 
ipgs ’tbat hare no baiemmts, or to the 


parts of buildings where the basement 
does not come. The area, as it may 
be caUed, is formed of 9-in. brickwork 
in cement, and will be found to fulfil 
the purpose intended we^ 



I In cases of basdbaent rooms— rooms 
I having their walls below ground level 
-^a very different plan has to be 
adopted. With these the best course 
to Mopt is to make a proper dry area 
of sufficient depth, but if this is im- 
practicable, the use of asphalt must be 
resorted to, as Fig. 181. The outer 



Fio. isi. 

wall, it will be seen, has two damp- 
courses to it, one in the usual porition, 
about 6 in. above ground level, tiie 
othw just below the floor timbfi^ a* 
previously recommended* ^ tlie <fljsot 
of these two courses is pl^, but to 
make the lower one sucoeiNful there 
must be an outride danap-eoDriie otf lin- 
ing to join the two. andTprevent mois* 
tore passing through th$ ^ laterally. 
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Asphalt requires to be applied to a ; 
smooth surEace, so the ]^all should | 
be carefully rendered first, and the as- ! 
phalt then applied about f -in thick, in I 
two coats breaking joint. The joints 
of the brickwork should be carefully 
raked out and primed " withasplialt 
to ensure good work. If put outside, 
as shown, the work proves quite suc- 
cessful the object being, of course, to 
keep the wall of the bwemeut rooms 
dry and the rooms healthy, the same 
as those that come above ground. A 
word of caution is desirable as to the 
asphalt itself ; this material of ordinary 
gCK)d quality is excellent as stated, but 
it must not be supposed that tar or 
vegetable pitch mixed up with sand 
or lime will answer as well. Do not 
try a bad imitation of asphalt for this 
work. Asphalt is a mineral pitch, and 
its use for protecting surfaces from air 
or water can be traced back to the 
earliest times. What is considered to 
be the best for general results has lime- 
stone powder in its composition, about 
equal parts with the asphalt, and to 
this mixture is added between 2 and 
3 times as mucli sand. The proportions 
that are given by an engineer of ex- 
perience are : — 

Asphalt .... 16 

Limestoue powder . 15 

Sand 69 

100 

This makes a compound that will 
bear both hot and cold extremes of 
temperatures. 

A final example of the use of asphalt 
as a preventive of water rising through 
brickwork, applies to an instance where 
ttiere is an actual rise of water in the 
subsoil accompanied by some d^ree of 
prateure. In such a case there is the 
Ipelihood of the basement floor being 
burst up, and no damp-proof substance 
^uld be able to resist this force. 
”^re water rises in a subsoil above 
we level of a basement floor there will 
be a pressure exerted under tiiis floor 
w exact ratio with the height ttie water 
nses above it, Appro^nately this 


I pressure will be lb. per sq. in. for 
every 12 in. the water rises above the 
i floor, and remembering how very many 
sq. in. there are to a floor of fair size, 
the pressure will be found considerable 
for a very small rise of water. Some- 
times it may be that there is a lake, 
moat, or reservoir beside the building, 
in which case the pressure would act« 
the same as if it were subsoil water, 
unless, as in the case of a reservoir, its 
bottom was lined with some impervious 
material. 

To withstand this upward thrust to 
a floor an inverted arch is carried across 
from wall to wall, and this is laid in 
asphalt on the under side to make it 
both damp Mid waterproof. The arch 
is filled in with coarse concrete, finished 
off with finer material at top, and the 
upper surface may or may not be given 
a 1 -in. coat of asphalt also. It is essen- 
tial in tills arrangement to put two 
horizontal damp-courses to the walls as 
shown, and as described with the last 
example, and there must be the verti- 
cal lining of asphalt, which joins the 
upper and lower courses. One impor- 
t^mt thing in relation to the use of as- 
phalt on brickwork is that the brick- 
work should be dry, and in instances 
where this material is applied to single 
loose bricks it isadvanta^us to nu^e 
them moderately hot first. In no case 
must the bricks or brickwork be damp. 
This is, of course, exactly the reverse 
of what is proper when applying ordin- 
ary cement. 

Hollow Walla.— What is pro- 
bably the most effective and simple 
means of preventing the interior sur- 
faces of w^ from becoming damp is 
to build the foundation walls hollow. 
This is to carry up two distinct walls 
with an air space between them, but for 
various reasons it is desirable that they 
be bonded together. Were they not 
united by bonds or ties, then two 9-m. 
wslls would scarcely give the stability 
of one 14|-m. in supporting the brick- 
work above ; but w to properly tied 
they afford all the support tut a solid 
bri» wall of the same thickness would 
do. In regard to the thickness of 
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fariokw(H‘k, this pair of walls may be 
toth S'inoh ; or what is commonly 
done is to make one 9-in. and one 
4^-m., the usual practice being to put 
the thinnest one outside. The space 
between the walls, the hollow part or 
air chamW, would be effective if not 
more than 1-in., but with the utmost 
^are this narrow gap would get stopp^ 
with droppings of mortar and debris. 
Three inches is considered the least 
practical space, and some consider that 
4 in. should be the minimum. With 
dther of thedatter it is best to leave 
openings at the bottom to clear out 
mortar droppi^ and fallen matter 
when the is finished, after which 
the opening may be closed. 

The ties used for hollow walls are 
of two ‘materials, brick and iron, but 
unless the brick be of a kind specially 
made for this purpose, the iron should 
be used. Ordinary stock bricks offer 
no resistance to the passage of moisture 
across the hollow spaoe. ahd although 
stock bricks coated with g<u tar, 
vnth asphalt, are used sometimee, it is 
not a conunendable plan. The coating 
of impervious matenal will prevent the 
water passing through the substance 
cl the brick (as it would do otherwise), 
but notwithstanding this, some water 
will pass along the surfi^ from one 
wall to the other. 
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pnrpQM, and made ol gland vitrified 
Mrthenwan. As will be seen, tiiese I 
are made to extend from outside to 
outside of walL or can be had to only 
psei^ wHhin ahalfBriek of thefaoe, ao 
to ahow lor the oataideboDd. The, 
el laiesi an wedgo«^M^ 


which gives them a firmer hold in the 
wall, and the holes in the centre allow 
the greater *part of the water to fall 
down telow. The serrated edges quite 
prevent any moisture creeping along 
the sides of the bricks, for although it 
might travel along a straight e^, as 
it does with the tarred stock brick just 
referred to, it cannot pass this irregu- 
lar surface, but drops from the points. 

Fig. 133, showing another brick tie, 
is considered to be a better designed 



one than the two last, and it will be 
seen it does not interfere with the 
bonding of the ordinary outside bricks 
of the wall. The nearer wall of the 
illustration is the inside one, the tie 
brick being fixed so that moisture from 
the outside would have to travel up 
hni to reach the inner wall, and this 
it fails to do of course. Ihis brick, 
when made short as shown^ has a S^-in. 
bearing surface at each end, which even 
with 4|-in. walls aUows a short headw 
to come in front. The only object in 
keeping the tie brick short in th^ way 
is to overcome the objection that has 
acmetimes been raised, that the ends 
of the brick when visible do not match 
the surrounding brickwork and soar 
the appearance m the wall. For those 
that pmer the tie-brick, longm** tb^ 
are oora with 4jp>in. bearing each end, 
or 4^in. oneendand2|*in. ^ethe^ ; 
in the latter, caae the shet4 
on the outer wtU. » 

is a good plan to lay stri^ df « 

the bond^ to catch the 'drop" 

pdngs, the wood 

ooune by eouroe Hi ^"tfcpplboeedci 
In m ate the Mo frrins of 
Iron ties lor hollow walls. JfShDhri 
tilfie is s u ooem ftti in the 
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passage of water from the outer to the 
inner brickwork, and a, number of 
people use them in preference to bond* 
mg bricks, but this is in many cases 
influenced by the cost. A bondii^ 



brick of proper make and quality is 
practically imperishable, but the same 
cannot be said of an. iron tie, however 
well it may be protected, thoi^h, of 
course, it would take a long time to 
bring about its destruction, and before 
then the wall would be firmly settled, 
and probably need no ti«! of any kind. 
The preservation of iron ties, wrought 
or cast, is generally effected by well 
tarring them or by ^vanising. Paint 
is scarcely sufficient, and a g^ coat* 
ing of---or soaking in— -hot pitch is 
better than tar. When treat^ with 
pitch or tar, they may be well dusted 
with fine sand as a further protection. 

The usual distances at which wall 
ties are placed, is every sixth course 
in height, and about 2 to 3 feet apart. 
In oases, however, of walls which bear 
the jar and vibration of machinery, etc., 
they had best be put every 3 or 4 
courses, and every 18 in. to 2 feet 
arart. Some care should be taken that 
the ties do not all come precisely over 
one another, but they should be placed 
so that, the water drippng from the 
upper ties does not come on th(Me be- 
low, as far as possible. A large num- 
ber of different iron ties are usra, some 
being made by the builder just to suit 
lua oonvenienoe. These are usually a 
short length of light bar iron, bent at 
the ends for the required bond ; but 


plain flat iron, whether fixed flat or on 
edge, will by no means effectually 
prevent water passing from one wall 
to the other. 


The Dendroubteb. 

There are various methods of ascer- 
taining the heights of trees, all more 
or less satisfactory ; but the simplest 
and most efficient contrivance that has 
come under our notice is a little instru- 
ment invented by Kay. It consists of 
a square board (Fig. 135), having its 
sides 9^ in. long. On the sides of this 
square, parallel lines are drawn at 
right angles to the edges. The square 
is attached by means of a pivot and 
clamp screw to a stout iron-shod pole 
about 4} ft. long— a convenient height 
for taki^ tree measurements. 

The msta’ument is constructed on 
the principle which a]^es to all 
right-angled triangles. The side a b 
(1^. 135) is term^ the base-line, and 
corresponds with the horizontal line 
from the tree or other object intended 
to be measure^ to the foot of the ob- 
server. The lines running perpendicu- 
lar to the base line represent the alti- 
tude or height of the object either in ' 
feet, links, or yards, according to the 
scale by wluoh the base line is mea- 
sured. The height of any given tree is 
in^oated on the face (ff the dendro- 
meter at the point where the jplumb 
line (suspended from the pomt a) 
intersects the perpendicular line oor- 
I responding with the distanoe on the 
I b^ line m>m the centre cf the trunk 
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of the tree to the observer. The Each line of altitude represented on 
figures along the top and bottom of the instrument corresponds with a 
the instrument show the number of unit of the* scale employed^ whether 
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on. Whatever standard of measure- Fig. 135. The height of the tree will 
ment is fixed upon, whether it be in be indicated by the number of the 
feet, links, or yards, for the base line, line of altitude, which is intersected 
it is of course understood that the lines by the plumb line, on the brae line 
of altitude must be fixed to the same corresponding with the measured dis- 
scale. The divisions on the face of the tance from the tree, 
instrument are 160, but if at any time I The diagram (Fig. 135) allows clearly 
it be desired to ascertain the 
height of an object above 1 50 
ft., the divisions of the in- 
struments must be termed 
yards, when, of course, a 
height of 450 ft. can be 
measured. 

The mode of using the 
dendrometer is as follows : 

Suppose the object to be 
measured be a tree. The 
operator must first place 
himself at such a distance 
from the tree that the ex- 
treme top of it can be dis- 
tinctly seen. Note must Fio. 136. 

then be made of the dis- 
tance from the centre of the 
bole of the tree to the stafi* 
of the dendrometer. At 
this point (where the oper- 
ator stands) the stajS* of the 
dendrometer is to be fixed 
in the ground. Then set- 
ting the instrument in the 
direction of the tree turn 
the square face of the instru- 
ment (which works on a 
pivot fixed at the upper 
angle) until the plumb line 
falls direct upon the line 
A B (Fig, 136). Fix the Pio, 1*7. 

square in this position by 

the clamp screw, and then look through | what takes place during an observatiod. 
the “ sight ” (the perforation running [ Suppose the base line from the centre 
through the square from 0 to a, Fig, 1 of the tree trunk to the observer mea- 
135), and mark the place on the tree sures 50 ft., and after "sighting” the 
where the line of sight cuts the tree, ; top of the tree the plumb line falU 
M at B in Kg. 136. This point (b) i over the square in the manner indi- 
will give the level corresponding to the • cated in the diagram (the upper figure), 
height of the observer. Next loosen ' the height of the tree measured would 
the clamp screw and turn the square then be 25,ft. Again, if the base line 
until the line of sight outs the extreme measured 100 ft., andafter "sighting *’ 
top of the tree, then tighten the damp the topmost point of a tree, the plumb 
screw again. The plumb line will then line fdl across the square, as in the 
be seen to nudce a triangle with the lower figure in the diagram, the tree 
liese and altitude lines, as shown in would be 50 ft, in height. Of course, 
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in every case the height from the 
ground to the observer's eye must be 
added to the height read on the instru- 
ment. 

In measuring reclining trees or other 
objects, care must be tedken not to 
measure the base line from the centre 
of the tree trunk, but from the point 
on the ground perpendicular to the 
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highest part of the tree. This point 
may be ascertained by holding a plumb 
line iMtween the eye and the tree, and 
marking on the ground the place thus 
indicated, as at b. Fig. 187. On find- 
ii^ this point perpendicular to the 
highest paii) of the tree, the observer 
may proceed as in the preceding in< 
structions. It will thus oe seen that 
in measuring objects not exactly per^ 
pendicular, some care is necessaiy in 
the operation, or the measurements 
win be inaccurate. In the case of as- 
certaining the height of an object, as 
for instance that represented in 
187, if the base line were measured 
from tile centre of the bole, instead of 
.from the point B, the obsenred height 
would be too gr^. In short, if the 
base line were measured from the cen- 
tre of the bole on the side to which the 
tree is leaning, it would give too great 
a height, and on the othw hand, if the 
base line were measured on the side 
the tree is leaning from, the height so 
ascertained would be less than the true 
heigfrt of the tree, 

& measuring hei^t of round or 
da^topped .trsds, the observer must 
choose astation sufficiently distant, so 
as to fully see the highest part. 'If 
viewed too nesr, as at a in Fig. 138, it 
It iinpQMihlefbr one to see the high^ 
vuli id the tree, and the result is that 
There- 


fore, in order to avoid such errors,* the 
object should be viewed as far back as 
possible, so as to obtain a view of the 
highest point right over the true per- 
pendicular, or, in the event of t.hia 
not being possible, the perpendicular 
and height of some definite point may 
be ascertained as in Fig. 137. 

The height of any part of a tree or 
other object may be ascer- 
tained by subtracting the 
result of one observation 
from that of another. 

This instrument possesses 
many advantages. It is 
simple, no calculation being 
required ; the height of any 
tree or other object can be 
ascertained at any convenient 
distance, and it the height of any 
portion of a tree, such as the height 
of the trunk, can ^ ascertained from 
one station. It is, moreover, light 
and portable, not its least recom- 
mendation for an instrument of this 
kind. 
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Dental Porcelain. 

The compositionB used for dental por- 
celain are : (a) A body composed of 
373 gr. feleptw, 62 gr. quartz, 23 gr. 
kaolin, and 1*5 gr. native titanium 
oxide. (6) An enamel consisting of 
93 grm. felspar, 6 to 25 cgrm. of 
sponge platina, and 4 ‘6 grm. of flux, (c) 
A flux composed of 125 gr. of quartz, 
31 gr. of borax, and 31 gr. sal tartar. 
(d) A gum fnt of 64 mgrm. of 
oxide of gold, 31 grm. felspar, 12 grm. 
of flux, (e) A gum enamel composed 
of 31 gr. gum ^t and 93 gr. felspar. 
(/) ^ yellow enamel of 64 mgrm. 
^ native titanium oxide, 128 mgrm. 
gold frit, 96 cgrm. of starch, and 31 
grm. felspar. 

In the process of manufacture, the 
quartz and felspar are first heat^ to 
redness and then quenched with cold 
water, and ground after the removal 
of impurities. The compositions are 
mixed with water and worked into a 
dough-like consistency. This is then 
moidded into the desired shape in 
moulds so constructed as to receive 
the platina pins which are inserted 
during the moulding process. The 
tup of the mould is then put on, and 
the matrix placed under a press which 
compacts e^ separate mass. They 
are then dried slowly, removed from 
the moulds, and caref i^y trimmed and 
fettled to the required shape. The 
teeth are then plac^ on beds of coarse 
quartz sand, on trays or slide of fire- 
clay, and placed in a kiln for firing, 
the burner being able to determine by 
experience frmn the appearance of the 
teeth, when the firing is completed. 




Dew Ponds. 

Dew-Ponds depend for their operation 
on the complete heat insulation of a 
water-containing surface from the 
surrounding ground. This is most 
readily effect^ by interposing a thick 
layer of straw, which must be kept 
perfectly dry, between the ground and 
the puddled clay surface forming the 
bottom of the pond. 

The operation of forming a dew- 
pond is as follows : The dimensions 
of the finished pond having been settled 
an excavation is made at least a foot 
larger in every way, in this hollow is 
pieced a thick coating of diy straw, 
which is in its turn covered with a 
layer of finely-puddled clay with an 
upper surfiM^ closely strewn with 
stones. The puddled clay is carried 
well over the edge of the straw to 
prevent surface water from penetrating 
to the latter. The pond is now com- 
plete and will at once commence to 
fill, and, if properly constructed, will 
keep filled in the hottest summer. 

During the daytime the exposed 
ground will store up a condderalfle 
amount of heat, but the ground under 
the pond is not only protected from 
the sun by the straw, but is still fur- 
ther chilled by the evaporation of the 
moisture from the puddled clay, so 
that at nightfall there is a heavy con- 
densation of moisture from the warm 
air, whioh condensation is greater than 
the daily evaporation and gradually 
fills the pond. 

It should be noted that a dew-pond 
should be carefully fenced a^unst 
cattle, as their hoofs will very soon 
destroy the layer of puddled day, and 
admit watw to the straw. 

The use of tiiese ponds on the ^ 
waterless downs of the south d 
England is evidence of their vdne 
and there is no doubt that the piiiiciidi 
of their operation is capable of applica 
tion in l^h-lying waterless district! 
in other parts of the world. 
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Dipping and Colouring 
Brass. 

{And see Lacquering.) 

Dijiping. — During the process of 
stamping it must be softened 
or tempered from time to time. At 
the end of the process, it has lost its 
colour, owing to the formation of a 
coating of oxide during the tempering 
operations. This coating is easily re- 
moved by plunging the metal into 
nitric acid, and then washing it tho- 
roughly with water. A brilliant me- 
tallic surface is thus produced, ready 
to receive the customary layer of lac- 
quer or varnish. This cleansing pro- 
cess, is known as dipping.” If the 
brass contain any impurities, dipping 
will not impart to it a brilliant sunace. 
The colour produced by dipping varies 
according to the stren^h of the acid ; 
this is due, it is believed, to the fact 
that the metals constituting the alloy 
are acted upon to a greater or less | 
degree by acids of different degrees of | 
dilution. 

The operation of dipping is per- 
formed in the following way : The 
object, with a black coat of oxide, is 
plung^ into nitric acid containing 1 
part of the pure add to 7 or 8 of water, 
it is aUowed to ‘‘ pickle ” as it is 
' termed, in the add solution until the 
crust can be detached by rubbing the 
Burfiaoe of the metal gently with the 
finger, when it is with^wn, and 
washed immediately in water. It is 
next dipped into a much stronger acid 
solution, where it remedns until the 
**curd ” appears, or untH the surfoce 
of the met^ is entirely covered with 
minute bubbles of gem. This solution 
‘ should be about twice as strong as the 
one previously used. The bra^ must 
then be washM with a plentiful supply 
of water, and roughly dried in cold 
’4|jp#dust. It is aft^ards dipped, 
^wfth the partides ot wood still ad- 
^bnng to its Mudhoe, into strong nitric 
ddd, where it remains only a few 


moments, then rinsed with a little 
water, and .immediately afterwards 
thoroughly washed with water con- 
taining argol in solution. It is finally 
dried in hot sawdust, after which the 
surface is ready for the lacquer or 
varnish. 

Another dipping bath, which has 
been recommended, consists of hydro- 
chloric acid and dum. It is said, 
however, that the lustre given is much 
duller and of a greenish hue, in com- 
parison with that given by strong 
I nitric acid. When dipping articles, 
have a bath of whiting and water close 
I to the acid-bath. When the article 
' has been dipped 4 seconds, remove it, 
and instantly plunge into the whiting 
and water, winch removes at once aS 
the acid and oxide, and it comes out 
a beautiful dead-gold colour, requiring 
to be only dri^ warmed, and lac- 
quered. Should the first ^p be not 
sufficient, repeat the process, and end 
by a dip just in and out again quickly, 
having previously cleaned the article 
in water and dried it. Don’t put it 
into the acid wbt, because some parts 
being wetter than others, the acid will 
attack them unequally, and the result 
may be a cloudy mottled appearance 
on the surf^. Never use a pair of 
iron tongs or forceps for ^holding the 
work when dipping ; either suspend 
it from a brass wire, or make a pair of 
tongs out of a piece of f by ^ in. 
brass, something like a long pur of 
sugar-tongs. If obliged to use this 
process indoors, get a draught to cany 
away the brown fumes ; if you have a 
fireplace not in use, m^e a board to 
fit it exactly, and at a convenient die* 
tance ^m the bottom cut a bole in 
it about 6 in. square ; place the aei^- 
bath dose in front of this, and the air 
rushing through will oari^ li|^!iiUrtfUl 
fumes up the chimney. 1 ^ 
Ornamenting WMif inrilMiei* 
A mottled appearance M prcduoed 
on brass by a ** spottlligt machine. 
A fair imitatson can be made by the 
fiatendof api^of datepeno^ > l^t 
a tneoe of wood or metal,' with ahole in 
it thesiBepf the pencUilnyoa tile pieoe 
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of brass you wish to spot, and, having 
dipped the end of the pencil in water, 
place it in the hole and t^ it round 
a few times, when it will form a grey 
spot. 

A dead appearance, called by the 
French rndt, may be obtained by plung- 
ing the articles in a mixture of strong 
nitric acid 200 parts ; sulphuric acid 
sp. gr. 1*845, 100 ; common salt, 1 ; 
sulphate of zinc, 2. The articles will 
require thorough rinsing. Another 
recipe, suitable for large work, consists 
of : 3 parts nitric acid, 1 sulphuric acid, 

1 water, * zinc sulphate. Dip the 
articles and rinse, again dip and rinse 
until the earthy yellowish dulness 
gives way to a clear wid/, without 
earthiness. 

For frosting small brass- work, fasten 
a circular scratch-brush, made of very 
fine brass wire, on the lathe, and 
having previously scoured the brass 
with strong pearlash lye, hold the 
work against the revolving brush, 
which must be driven at a good spe^. 

Holtzapffel introduced the following 
style of ornamenting flat surfaces : 
The work (after being filed, scraped, 
and passed over with Water-of-Ayr 
stone) is clouded with a piece of char- 
coal and water, by means of which the 
entire surface is covered with laige, 
curly marks, which form the ground. 
The curls resemble an irr^ular cycloid 
pattern, witii loops of J in. to 1 m. in 
diametw, accord^ to the magnitude 
of the work. Similar but smaller 
marks are then made with a piece of 
snakestone, bluestone, or even a com- 
mon slate pencQ, filed to a blunt point. 
The genei^ effect of the work much 
depends on the entire surface being 
uniformly covered ; with which view 
the curls should be first continued 
round the mar^ ; the central parts 
are then regii^ly filled in ; after 
which the work is ready to be var- 
nished. 

Brightening and Colouring 
Braas,~The work to be brightens 
end coloured is first annealed in a red- 
hot muffle, or over an open fire, allow- 
the cooling to extend over one 


hour ; the object of the heating being 
to remove the grease or dirt that may 
have accumulated during the process 
of fitting. Soft soldered work, how- 
ever, must be annealed before fitted 
together, and afterwards boiled in a 
lye of potash ; this is also done with 
work having ornamental surfaces. 
Next, it is immersed in a bath of di- 
luted oil of vitriol or aquafortis, which 
may bo made with two or three parts 
of water, and one of acid ; but the old 
acid that contains a small quantity of 
copper, in solution, is frequently pre- 
ferred . The work is allowed to remain 
in this liquid for one or two houn^ 
according to the strength of the acid ; 
it is then well rinsed in water, and 
scoured with sand applied with an 
ordinary scrubbing brush, and washed. 
The pickling bath is made by dissolv- 
ing one part of zinc in 3 parts of nitric 
acid of 36° B. in a porcelain vessel, 
and adding a mixture of eight parts 
of nitric add, and eight parts of 
oil of vitriol. Heat is then applied, 
and when the liquid is boiling, the 
work is plunged into it for half a 
minute, or until the violent develop- 
ment of nitrous vapour ceases, and 
the surface is getting uniform. Then 
it is plunged into clean water, and well 
rinsed, to remove the acid. The 
ordinarv dark greyish-yellow tint, 
which 18 thus very often produced, is 
removed on immersing the work a^ain 
in aquafortis for a very short time. 
Then it is plunged into dean or 
slightly alkaline water, well rinsed to 
remove the acid, and plunged into 
warm dry beech or boxwood sawdtist, 
and rubbed until quite dry. To pre- 
vent the action of the atmosphere it 
is lacquered ; if a green tint is to be 
produced, the lacquer is coloured with 
turmeric. A dark greyish but agree- 
able tint is obtained by immersing the 
work previously in a solution of wMte 
arsenic in hydrochloric add, or in a 
Bolutiop of wohloride of j^tinum, 
under addition of some vinegar, or 
rubbing with plumbago. 
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Disinfectants. 


> of 100 parts sulphate of iron, 50 parts 
Disinfectants. ' sulphate of sdnc, 40 parts oak bark 

I powder, 6 jiwrts tar, 6 parts oil. 

RecipeB for Diflinfectaiit Pre- | DUvnfecting Room , — Some prefer 
parations in Common ‘Use. to boil 2 or 3 lb. of soft soap in 4 gal. 
— Atomker Liqmd for Sick Room. ! of soft water, and add about a pint of 
Parts bj weight, euoalyptol, 10 ; ' carbolic acid. Others use a solution 
thyme oil, 5 ; lemon oil, 5 ; lavender of permanganate of potash, whilst in 
oil, 5 ; spirit (90 per cent.), 110. For some cases chloride of lime, chloride 
use put a tewpoonful in a pint of of soda, or sulphate of zinc are the 
water. chief agents employed. 

Ca/rholio Powder (Strong ). — 1 owt. ExUrmintUing Vermin in a Room . — 
slaked lime in fine (Mwder, 2 (a) "When lice, fleas or bugs infest a 

76 j»r cent, carbolic acid, colour with room it is necessary to strip the paper 
aniline dye, and then pass through a off the walls and loosen fixtures, as 
isoderatdy fine sieve and put into tins far as possible, to let the disinfecting 
or casks, and keep air-tight. fumes get to every point. After this, 

Digimfectamt for the Breaih^ etc.—' every crevice and opening must be 
A very we^ solution of permanganate clos^ by pasting paper over, including 
of potash is an excellent disinfectant fire-place openings, crevices around 
for light purposes, such as rinsing window sashes^ etc., and when the 
sjpittoons, neutralising the taint of . operator has set the disinfecting mate- 
diseased roots of teeth, cleansing the rud into action, fie must close the door, 
feet, and keeping the breath from the and paste over all cracks around out* 
odom* of tobacco-smoke. Permangan- aide it, the keyhole, etc. If sulphur 
ate is not poisonous. is to be used, the air of the room 

DUimfeatirng and FumigaHng OiL— should be moist, and this may be 
Melt 7 lb. naphthalene by ^ntle heat, effected by a saucepan of water boiling 
then (away from fire) mix in 10 qt. of over a spirit lamp or oil stove. The 
rosin spirit previously warmed. Add roll sulphur is broken up into small 
2 fl. oz. of cassia oiL This may be pieces, aUowing 1 lb. for each 1000 
used as an insecticide. cuIhc feet of space in the room, and 

Dmi^eeUng Wmidt. — (a) 1 cwt. after being put in an iron pan, it is 
resin, 16 caustic soda lye, 18*^ B., wetted with methylated spirit wad set 
I gal. btew tar oil, 2 lb. nitro naphtha- on fire. The operator having seen the 
lene, dissolved in boil^ vratw (about sulphur start bmning, then leaves the 
t gal.). Melt the resin, add the cans- room. The pan must be stood on 
BO lye, tiien stir in the tar oil and add bricks and sand, or some such pro- 
bhe nitro naphtiialene. (b) 1 oz. cam- vision be made, to prevent the floor 
phor, 12 oz. carbolic acid (75 per cent.), catching fire. (5) Chlorine gas is very 
10 dr. aqua ammonia, 8 dr. soft salt tetal to verminous life and may lis 
water. To be diluted when required produced by putting chloride oi Iw 
br use. (o) (White.) 40 gal. water, in a pan and letting hydrochloric or 
I tor]^tine, i gal. ammonia, sulphuric add run on to it, Hie 
14 lb. carbolic mystau, 2 gal. caustic q^uantity should be 2 lb. of ohloride'of 
^e&' 6(^ lb. white su^ (Ussolved in ^e and 1, lb. acid to each cuJdo 
tfflb. lifter. Heat water to boiling, feet of space. The diflbqn^ of uy 
md add first turpentine, next ammo- this lies m the rapid produoQtiln OtfepCt 
oia, and 'thmi carbolic ctystals. Stir and some provismh m|ist^ madi to 
well up until thorOughlv diseolved, retard this, whilu Icafss 

|nd add lyee and sugar solution. the room and ovse 4 ho orsriiDas 
^ JHeinfeeting Powder. — That oit one in the dooTr One mi m io tpnoM 
Eunous mker which for many years tirnt the add merely ,d«#* ofi ^ ^ 
hsii bioU to the front is said to consist lime, while a better Isiolit the 
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acid drip into a veiy small cup first, * 
so that not until the cup overflows 
will the acid touch the lime. In all 
cases the room should be left closed 
a day and a night or a little longer. 
When opening the room, the br^th 
should be held while windows are 
thrown open and the paper in front of 
the fireplace t<H*n away, then the room 
should be left to clear a little time. 

Fornuddehyde, for dinnfectmg 
Books f Papers^ and various articles . — 
This substance has the property of 
penetrating paper even when folded 
in many fiiyers, especially at a tem- 
perature of 86° to 120° F. The degree 
of penetration and general efilcienc^ 
depend on the method of using the 
gas. Letters and paper in closed 
envelopes are disinfect^ in 12 hours, 
books 24 hours, at a temperature of 
120° F., when 70 c.c. of formochloral 
— 17*6 grm. of gas -is used per cubic 
metre of space. Books must be stood 
on end that the gas can enter between 
the leaves. BacUli of typhoid preserve 
their vitality longest on unsiz^ paper 
and filtering paper. 

In using formaldehyde on general 
goods it is always best to subject them 
to a mechanical cleaning, such as 
scrubbing first, as this gives the gas a 
better chance of acting perfectly. 
When used for disinfecting casks, the 
formaldehyde should be given time 
to act before steam is turned into the 
Ottks, for if steam follows too soon, it 
simply drives the disinfectant out. 
Failing this, the disinfectant and the 
steam should be used together. 

Jbrma/m— (Formaldehyde, CH,0, 
in aqueous solution)— is a disinfectant 
that coagulates all albuminous matters, 
and, consequently, destroys bacteria 
by chemical action. It also, of course, 
coagulates subetanoes on which bacteria 
thnve. It is a very volatile substance, 
ite fumes being puticularly penetra* 
ting and pungent ; it should not be 
breathed, as it attacks the mucous 
membrane. It is usually obtained as 
ft 40 per cent, solution with vfater. 
It may be sprayed in a room (the 
operator being outside), or a number 


of saucers with the solution in them 
may be placed in the room and left to 
volatilise. All cracks and openings in 
the room should be previously pasted 
over inside with strips of paper, also 
those around the door outside after 
the operator has come out and closed 
it. 

General Odourless Disinfectant . — 
10 oz. alum, 10 oz. sodium carbonate, 

2 oz. ammonium chloride, 1 oz. zinc 
chloride, 2 oz. sodium chloride, hydro- 
chloric acid, 1 gal. water. Diiraolve 
the alum in ^ gal. of boiling water, 
and add the so^um carbonate, next^ 
add hydrochloric acid until the pre- 
cipitate formed is dissolved. Dissolve 
the other salts in water and add. 
Finally add water to make the whole 
1 gal., and filter. In use this is dilu- 
ted with 7 parts of water, i.e. 1 qt. 
with 7 qt. of water makes 2 gal. for 
use. 

A Germicide of undoubted efficiency 
is corrosive sublimate, but this is one 
I of, if not (ke deadliest of poisons. 
About 80 gr. of sublimate to a gal. of 
water is suitable for spraying into 
awkwud comers, crevices, etc., and 
this solution will serve to wash wood- 
work (painted or plain), floors, and 
even furniture. The greatest care 
must be taken not to let it touch the 
hands, as any slight cut or abrasion 
may lead to poisoning. 

Non-poisonoui Fluid Disinfectants, 
(a) Dissolve 2 lb. caustic soda in 12 lb. 
water, add 7 lb. jwwdered rosin, then 
boil until the rosin is quite dissolved, 
stirring occasionally. Add 4 lb. soft 
soap, and boil down to nearly one half. 
Let cool, then add 37 lb. crude rosin 
spirit, stirring well. Keep covered 
until cold, then put in bottles and cork 
them. This amounts to being a rosin 
soap. (6) 4 lb. permanganate of soda 
crystals dissolvea in 20 gal. of water. 
This is much like Condy’s fluid. 

Paris Salts.— 50 parts zinc sulphate, 
50 parts ammonia alum, 1 part per* 
manganate of potash, 1 p^ lime. 
These are fused together, mixed with 
a little calcium chloride and perfumed 
with thymoL 
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PastUes for PmiigaHng. — Gum 
arobic, 2 oz.; charcoal powder, 5 oz.; 
cascarilla bark, powder^, f oz. ; salt- 
petre, I drachm. Mix U^ether mth 
water, and make into shape. 

Pink Carholih Powde!r.~-fa) 6 gal. 
d liquid carbolic acid is spri^led over 
a mixture of 5 cwt. of an earthy base 
and 16 lb. of red ochre. For the earthy 
base kieselguhr (infusorial earth or 
fossil meal) is good, but any inert in- 
organic eadhy su^tance will serve. 
Thoroughly mix to give a uniform 
nature and colour. Soluble creosote 
(containing carbolic acid) is sometimes 
used inst^ of carbolic acid. (6) Use 
calcined gypsum instead of fossil earth, 
mixing it with carbolic acid or creosote 
(and red ochre) like a mortar, (c) 
Use well slaked dry lime for the eai thy 
substance. 

Pink Sanitary Material. — Used at ! 
live-stock shows. Take 14 gal. of 
sanitary carbolic fluid, stir in 10 qt. 
of turpentine, then add 25 gal. water 
and stir into an emulsion. Add 
about 2 lb. of any aniline red soluble 
in water (magenta is commonly used), 
then sprinkle the whole, by a water- 
can, over 10 cwt. of pine sawdust (not 
too fine), turning well with a shovel 
all the time. If preferred the colour 
can be dissolved in a tank of water and 
the sawdust stained in this before it is 
treated with the disinfectant. 

Pink Ca/rhdUed Sanitary Poioder, 

6 oz. powdered alum, 5 lb. powdered 
green copperas, 5 lb. powdered red 
lead, 12k lb. carbolic acid, 1^ lb. spirits 
of turpentine, 10 lb. Calais sand, 60 lb. 
slaked lime. Mix carbolic acid with 
turpentine and sand, then add the 
other ingredients, lastly the slaked 
lime, and, after mixing, pass through 
a sieve. It is advisable to use lime 
that has been slaked some time. 

Crimon Dwnfecting Phiid, See 
Nonrpoisonoua (6). 

Blue Sanitary Pmoder. — 2 lb. pow- 
dered alum, 12 oz. oil of eucalyptus, 

6 oz. rectified spirit of tar, 2 oz. recti- 
fied spirit of turpentine, f oz. common 
ultramarine blue, 14 oz. common salt. 
IBx alum with about 3 lb. of salt in 


a large mortar, ^r^ually add oil of 
eucalyptue^and spirits, now put in the 
ultramarine blue, and lastly the re- 
maining salt, mixing all well, and pass 
through a sieve. 

PUxU'i (Moride».---(a) 6 oz. alumin- 
ium sulphate, 1^ oz. zinc chloride, 
2 oz. so^um chloride, 3 oz. calcium 
chloride, water to make 2 pints. (5) 
The following resei^Mes the proprie- 
tary article : 4 oz. zir ' in strips, 2 oz. 
lead carbonate, 1 oz. hlorinated lime, 
k oz. magnesium Cirrbonate, Ik oz. 
aluminium hydrate, k oz. pota^um 
hydrate, 16 oz. hydrochloric acid, 16 
oz. water, whiting. Dissolve the zinc 
in the acid, then add the other salts in 
the order named, letting each dissolve 
before the next is abided. When all 
are dissoh ed add the water, and after 
about 2 hour^, add a little whiting to 
neutralise any excess of acid. Filter. 

Solitary Carhdic Fluid. — Boil 8 lb. 
common caustic soda in 5 gal. of water 
until dissolved. Add 3 lb. of common 
rosin, and boil until saponified (of the 
nature of soap) and all is quite dis- 
solved, seeing that boiling over does 
not occur, as is likely to happen as it 
froths very much. Continue boiling 
until reduced to 6 gal. , then add 8 gal. 
of crude carbolic acid liquid (30 per 
cent.), stir and cool a little. Lastly 
add 6 gal. more of carbolic acid li- 
quid. 

Sanitary Pmden. — (a) Mix to- 
gether 1 pint of turps and 2 qt. of 
soluble creosote. Sprinkle this over a 
mixture of 14 lb. ground alum and 
70 lb. ground soda (carbonate). When 
diy pack into tins, (b) Mix together 
k pint eucalyptus oil and 3 qt. best 
turps. SprinUe these on a mixture 
of 245 lb. chloride of lime and 35 lb. 
ground naphthalene. Mix thoroughly . 
Pack in tins. This resembles sanitas 
powder. 

SolubU Solid Pink (or other eoknr) 
Dirin/eotant. — ^Take 18 Vk. naphthalene 
and melt by gentle heat in a laige pan. 
Gradually add 4 lb. soft soap as the 
naphthalene becomes liquid. When 
the soap is nearly dissolm, stir well 
to make an emulzipn, tlMin let cool. 
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Add oil scarlet for pink colour stirring 
it well to get a uniform tjpt. Before 
it sets run it into frame moulds. It is 
then out up to required size pieces. 
If a jnece is put in water it veiy slowly 
dissolves and impregnates all the water 
passing it. 

Detecting Sewer 6^.— The presenoe 
of sewage g»e in an ap^ment my be 
detected in the following way ; ^tu* 
rate unglazed paper with a solution of 
1 oz. pure lead acetate in ^ pint rain- 
water; let it partially dry, then ex- 
pose in the room suspected of contain- 
ing sewer gas. The presence of the 
latter in any considerable quantity 
soon blackens the test paper. 

Sheep-Dip. — k good sheep-dip ccm 
be made by putting 1 gal. of sanitary 
carbolic fluid to 80 gal. of water. 

Ncm-poieonove Sheep-Dip Paste . — 

(а) 2 parts creosote (containing 15 per 
cent, to 20 per cent, of carbolic acid), 

1 part stearine or Yorkshire grease, 

1 part oamstic soda lyes, sp. gr. 1340, 

5 percent, to 10 percent, parts black 
resin. Melt resin, and add grease and 
soda lyes, and then add creosote cold. 

(б) 1 p^ creosote, 1 pt^ crude hard 
resin oil. Put resin oil in copper, and 
heat to about 220° F. , and add as much 
caustic soda powder, 98 per cent, 
stren^h, as the oil will take up (the 
quantity depends upon the amount of 
acetic acid in the oil). If too much 
soda is added it will remain at the 
bottom. When resin oil has taken up 
soda, add creosote and let it set. 

Cloudy Anvmoitia. — (a) 1 gal. aqua 
ammonia, 8 gal. soft water, 4 gal. 
good yellow soap, S oz. saltpetre. Cut 
the yellow soap m shavings and dissolve 
in soft water by heating, cool and add 
the 8 oz. of saltpetre and stir well 
until dissolved ; strain, let settle, skim 
off all soap-suds, etc., then add the 
ammonia and bottle at once. (6) 1 gal. 
methylated spirit, 1 gal. soft water, 1 
gid. strong liquid ammonia. Add the 
spirit and water together, shake well 
up and add ammonia, then well mix 
and bottle, (o) 80 oz. liquid ammonia, 
80 oz. distilled water, 100 gr. soap, i 

6 dr. olive-oil. Cut the soap in | 


shavings, and boil it with t£e oiT and^' 
water, cool and add the ammonia 
bottle. For use in laundries, baths, 
and general household purposes, add 1 
table^x)onful to 1 gal. of water. 


Distilling. 

(See also Evaporating, Alcohol, 
Perfumes, Charcoal, etc.) 

Small Apparatus for General 
Purposes. — (a) All ordinary distil- 
ling apparatus consists of 2 parts — one 
in winch the heat is appl^ to the 
body to be distilled and vaporised 
(called the “still ”), and the other into 
which the vapours that are formed 



Fio. 139. 


enter in order to undergo the cooling 
that condenses them (termed the 
“condenser")* One of the simpl^t 
forms of distilling apparatus used in 
laboratories (Fig. 139) consists of a st^ 
2 Q 2 
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into wUch is introduced the liquid to The narrow part of the still is fixed 
be distilled, and which is {fiaced upon into the peck of a long, tubular 
a furnace. The neck of this fits into receiver (Fig, 140) by means of a cork 
that of a sphere whoso opening must which it traverses. This annular cork 
be wide enough to allow the orifice of exactly closes the space between the 
the still to reach the spherical part of neck of the still and that of the 
the receiver. Finally, the sphere di^ receiver. On the other side, in the 
into a vessel full of cold water, and is tubulure of the receiver, there is fixed 
cooled on its external surface by a wet ! by means of a cork, perforated and 



arranged like the 
prece^ng, a long 
and narrow glass 
tube. 

When the still 
has been filled with 
the substance to be 
distilled, and placed 
upon a furnace 
covered with wire 
^uze, the receiver 
is immersed, as 
above stated, in 


cold water. The 


Fio. 140. vapours that ue 

, . . formed become 

cloth, ^e heated mixture begins to j cooled in traversing the elongated neck 
boil, and its vapours, escaping from the , of the receiver, and are thoroughly con* 
retort, cool and condense upon the cold 1 densed in the immersed part, provided 
sides of the spherical receiver. This i the ebullition is not too rapid. In 
latter serves at onM as a cmidenser latter case, the narrow tube, which 
and a vessel for recmving the distilled presents the only open orifice, becomes 
V • . heated, and indicates to the operator 

In the beginning, the empty receiver that the fire must be moderated, 
weighs loM than the volume of water The inconvenience of every apparatus 

tiiat it displaces, wd tends to float, of this kind is that the vapours which 
tiiis ^y be remedied by using a suffl- enter the receiver are not compelled to 
^ntly heavy ring of Ic^ into which impinge against the sides, and may go 
toe neck of too receiver may be intro- directly to the exit-tube, or, in other 
ducei^ and which may rest upon the words, the refrigeration is no t me- 
latter s bulm. U|»n fixing a s im i lar thodic^. Moreover, the r efr ig erating 
ring under toe reottver, the latter will surface continues to dimmish in 
be prevented from turning laterally measure as the receiver fills. Finally, 
and even from getting broken. The if the receiver bres^, the entire dis- 
water ui toe external vessel is renewed filled product comes in contact vdth 
so as to keep it cold. the water. Desoto them disadvaot* 

A siiTOle arrangement^ of this kind ages, the rapidity with vrtrfoh wch 
is not adapted for materials that have apparatus may be arranged, causes 
a W boiUng-point, sinoe a laige pro- them to be frequently etoiflcyed^ 
portion of ^ vapour escapes, and The use of refrigoteiiprs pensfit* of 
makM its exit through the neck of a a moreexact and condsnsa- 

rcoeiver, ^toich is kept hot by the Uon of the vapours, Theae **■- 
vi^urs coming from toe still. The ruiged as fol^ws: Hie 2 Mlfkies are 
following which is just about as simple, pla^ in contast ly means of a rubber 
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end of which is introduced the neck of | be replaced, and advantageously 
the retort a (Fig. 141), «nd into the in many cases, by any other spherical 
other the tube of the refrigerator, vessel with a narrow neck. In thiSi 
The latter being held in an inclined case the receiver is closed (Fig. 142) by 
position by means of a clamp, a current a cork or rubber stopper containing an 
of water traversing it from top to aperture that is traversed, through 
bottom, and a bent tube being adapted i si%ht friction, by a glass tube. This 
to its lower extremity, the free ex- ( latter is so bent that the angle formed 
tremity of the bent one is fixed into by its 2 branches shall correspond to 
the flask that is to collect the product. I the inclination that is given to the 



We may also suppress the central tube / ^ 

of the refrigerator in the flask 6, kept 
inclined. To facilitate this arrange- 
ment, the neck of the retort is cut at refrigerator. The external extremity 
a point where it has the same external of the tube is connected with the re- 
diameter as the tube of the refrigerator, frigerator by means of one of the 
and is then edged with a flame. Again, arrangements described above for the 
if the difference between the diameters neck of the retort. As for the internal 


is considerable, we may, by means of 
a flame, draw out slighUy the one of 
the two tubes that is the larger, and 
cut it at the proper point to obtedn an 
equality in the ^meters. Finally, 
we may solder to the extremity of the 
refrigerator a cylindrical tube, 2 or 3 
cm, in diameter and 6 or 7 in length, 
into which is fitted the neck of the 
retort previously provided with a cork. 
This latter contains an aperture running 
in the direction of its axis, and the 
whole is ammged so as to form a tight 
joint. 

When the substance distilled attacks 
wk and rubber, the neck of the retort 
IB drawn out to a sufficient length to 
allow the tube that terminates it to 
the refrigerator to some depth. 
The rubber wiwi which the two parts 
of the apparatus are connected is thus 
oajrly out of the range of the vapours. 

It Is very evident that the still may 


extremity, it is well, especially if the 



Fra. 143. 


tube is narrow, to bevel it off so as to 
facilitate the flow, drop by drop, of the 
condensed liquid, which accumulates 
therein, and which, without such a 
precaution, might be carried along 1^ 
the vapour toward the r e frig e rator. 
Moreover, in tlie case of a Itqiud that 
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would attwk the joints, the bent tube 
tliat fits into the neck of the receiver 
|nay be that of, the refrigerator itself. 

(6) One of the simplest forms of still 
consists (Fig. 143) of a tin can or bottle 
in which the water is boiled, and to this 
a tin tube is adapted by means of a cork, 
one end of this tin tube termin- 
ating in a coil passing through a 
tub or other vessel of cold water. 

A gw burner, as shown, is a con- 
venient source of heat, and in 
order to ensure a complete con- 
densation of the vapour, the 
water in the cooling tub must 
be changed now and again. 

(p) Sometimes the vapour is con- 
deni^ by being allowed to play against 
the inside of a conical cover which is 
adapted to a saucepan, and is kept cool 
by the external application of cold 
vater ; and in this case the still takes 


^ An extemporised arrangement of a 
similar chanfcter may be made by pass- 
ing a tobacco pipe through the side of a 
tin saucepan as shown in Fig. 146, and 
inverting the lid of the saucepm ; if 
the lid is now kept cool by frequent 
changes of water inside it, and the pipe 


is properly adjusted, so as to catch ih j 
^ppings from the convex side of the 
lid, a considerable quantity of distilled 
water may be collected in an hour or 
so. 

(c) The apparatus shown in Fig. 147 
works admirably, and is very conve- 



n^t. a is a common tin saucepan, 
with a smaU hole in the side, for a to- 
bMco-pipe ; b a steamer,*’ on top, 
with a bottom like mi invertied cone, 
1 in. of wire being soldered at the apex. 
A gas jet (Bunsen’s, if pol^Ue) boils 
Fio. 146. the water in the saucepan i tiie aaoend* 

- ingiteam is condensed on the lowersur- 

.^f^re^n^by Pigs. 144, 146, &ce of the steamer, runs down to the 
■ Ji!! “*«■ triokle. point of the mn, down tbo idM into 

flow, out at the spout. i keeps 4 cool ' ’ 
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if) Fig* 148 illustrates a little earth- 
enware distilling apparatus in use 
among the Japanese. It consists of 4 
pieces ; a boiler a, on to which fits a 
short cylinder with a perforated bottom 
6, and over this a condenser c, with a 
cover d. The cover being removed, a 
stream of cold water can be kept run- 
ning into the condenser by means of a 



Fig. 148. 


bamboo, and the overflow carried off 
by the spout at its base. Round the 
base of the inner side of the middle 
cylinder runs a ledge which forms a 
channel opening into an exit spout. 
The materials for distillation are put 
into the boiler, and the whole is placed I 
on the ordinary hibatchi, or domestic 
fire-box. The vapour passes through 
the perforated bottom of the cylinder, 
collects in drops on the dome-shaped 
inner surface of the condenser, runs 
down into the channel beforedescribed, 
and is collected at its exit from the | 
spout. This little contrivance is known 
by the Japanese under the name of 
hmhik or rmihiki, which is doubtless 
some corruption, throi^h the Dutc^, 
of the word alembic. In the country 
districts peppermint is largely used as 
a corrective for water rendered muddy 
and otherwise unsuitable for drinking 
by rains, as well as for other domestic 
purpo®®8j a-nd this apparatus is one 
of the means employ^ for its distil- 
lation. 

(g) Lord ^yleigh has described 
a form of still which may, perhaps, 
have important industrial appUcations. 
From theoretical considerations, and 


from certain experiments, he was led 
to the view that it would be advan- 
t^eouB to feed in the liquid to be dis- 
tilled, not, as usual, at a point where 
the temperature is highest, but else- 
where, thus enabling the more volatile 
component of the crude liquors to be 
drawn off continuously at one end, 
whilst the less volatile is withdrawn 
at the other. His apparatus, which 
has given good results even with alco- 
hol, consists of a couple of coils of cop- 
per tubing, 12 millimetres in diameter. 
Each of these coils was placed in an 
iron pail, the two being arranged on 
different levels. The longer coil was 
placed in the lower pail, where it was 
surrounded by boiling water. The 
other coil was surrounded with water 
kept at a temperature of 77° C. The 
two spirals were connected by a glass 
tube having a branch through which 
thelicjuid to be distilled was fed in. 
This glass connecting tube was inclined 
at the same anglewiththe horizon as the 
coils of the tubing, so that the gradi- 
ent of the whole system of tubing was 
uniform from end to end. The open 
end of the top cod was connected to 
an ordinary condenser, in which the 
spirit distilled was collected, whilst 
the watery constituent was collected 
at the lower end of the tube system. 
The still, it will be seen, works con- 
tinuously. The liquor to be distilled 
being fed in between the two coils, a 
double stream is established in the sys- 
tem, a stream of vapour ascending to- 
ward the upper cod, and a stream of 
liquid descending towards the lower 
one. In these conditions veiy little 
spirit reaches the end of the lower 
cod, and very little separable water 
the end of tike upper cod. It is well 
known that by distdlation pure and 
simple it is impossible to f^ spirit 
from the last 10 per cent, of water, 
and in the experiments in question 
the concentration attained ranged from 
89 to 90*3 per cent, of spirit, and 
the water collected at the lower end 
never contained more than ^ per cent, 
of alcohol. 

(A) A homely still can be made with 
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one of those lai^ stone bottles used £<»* no expense. It permits of a continu- 
beer, saj a S-g^. one, with a vent at ous supply hot water to the still, so 
the bottom for a wooden oock. That . that the contents of the latter may 
would be the oondenser. For the still i always be kept boiling rapidly, and as 
or vaporiser get one of the steaming a consequence it condenses the maxi- 
kettles used for bronchitis. To the mum amount of water with the mini- 
tube of that fasten by a union a length mum of loss of heat. If the supply of 
of pipe that will reach from where you water at D be carefully regulated, it 
generate the steam to the bottle, which j will be found that a continuous current 
latter place outside upon your window | will be passing into the still at a tern- 
sill. it a north front, so much the ; perature of altout 180° F., or, if prac- 
better. Take the pipe ^ down into tice suggest the desirability of running 
the bottle. The sukace of the lai^ in the water at intervals, tliis can Iw 
bottle exposed will condense the steam, easily arranged. It is necessary that 
and the liquid can Im drawn off at | the level at A ihould be two inches or 
bottom as wanted. Use tin pipe. | thereabout higher than the level of the 
Have the nose of bottle open. i bend at C, otherwise there may not be 

( t) The arrangement shown in Fig. i sufficient head to force a free current 
149, is one that may readily be adapt^ I of water against the pressure of steam. 

It will also be found 
that the still should 
anly contain water to 
the extent of about 
^ of its capacity when 
distillation is com- 
menced, as the water 
in the condenser be- 
comes heated much 
more rapidly than the 
same volume is vapor- 
ised. By this exig- 
ent a still of 2 gal. 
capacity ' will yield 
about 6 gal. per day, 
a much greater quan- 
tity than oould ever 
to, and is specially suited for, the old be obtained under the old qrstem, 
fashioned stills which are in frequent which required the still to be recharged 
uaeMnon^ I^uainacisto forthe piuqxMe with cold water every time 1| gal. 
of distilling water. The idea is ex- had been taken off. The objection 
tremelynmple, but thoroughly efficient to all such continuous or automatic 
in actual practice. Thes^ is of thin furangements is, of course, that the 
oo|^)er, 2 capacity, and the con- condensed water contains all the free 
denser is w usual worm surrounded ammonia that may have existed in 
with cold water. The overflow of the water originally, but it is only in 
warm water from the condenser is not oases where the water is exceptionally 
run into the waste (dpe as in the ordi- impure that this disadvaatss^ aill 
nary course, but carried by means of berome really serious. (T. limn.) 
a bent tube A B C. to the supply pipe Solar DietiUatio&.>:^^ 
of the still. The bend at B acts as a atus employed in Las Salinas in Chile, 
trap, which prevents the escape of for the distillation of water by the 
.fteiua, The advantages of this action of the sun's rays, was Re- 
arrangement are obvious. It is per- signed by Charles Wilson in 1872. 
fectly simple, and can be adapted at The site selected for tt^^tablishment 
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was a smooth plain, with an inclination 
of about 1 in 100 tow%rds the old 
watercourse, in which are wells for 
salt water. The apparatus consists 
essentially of a number of long shallow 
troughs, filled with water, and covered 
by a sloping glass roof. The water is ' 
evaporated by the sun’s rays passing : 
through the glass ; the vapour is con- j 
densed on the under surface of the ! 
glass, runs down to grooves cut in the : 
wooden frame, and thence, by a system j 
of pipes, to the fresh-water tank, j 
There are in the establishment at ' 
Salinas 64 frames, each 200 ft. long by I 
4 ft. broad, giving a total area of 
51,200 sq. ft. of gl^B. Each frame is 
composed of 2 principal parts, the 
water-trough and the roof. The 
trough is constructed of 3 longitudinal 
sleepers, 4 in. by 4 in., on wliich the 
planking (1^ in. thick) is laid. The 
sides are composed of timbers, bolted 
to the sleepers at every 6 ft., the ' 
whole being carefully jointed inside | 
with putty, to render it perfectly 
water-tight, and having an inclination 
of about 1 in. in the total length in 
the direction of the wash-out plug. 
The roof is constructed in 10 lengths 
of 20 ft. each. The sides are of pine, 
with the upper edge properly cut to 
receive the glass, and a groove for 
conveying the condensed water to the 
outlet-pipes, which are placed at the 
lower end of each section, the grooves 
having an inclination of 2 in. in 20 ft., 
in addition to the inclination of the 
trough. The end frames of the 20-ft. 
sections of the roof, excepting those 
which coincide with the ends of the 
troughs, are carried down to a little 
below the water-level, to prevent the 
esrape of vapour in the joint, there 
being, in fact no outlet for the vapour, 
excepting by the small leaden pipes 
whicn carry off the condensed water. 
The ridge is supported by the end 
frames and intermediate uprights rest- 
ing on the bottom of the trough. 
The sashbars are movable, so as to suit 
varmg widths of glass. 

'Die salt water is admitted by a 1-in. 
i>»8s cook at the lugher end of the 


trough, and a wooden plug for wash- 
ing out is provided at the lower end. 
There is also, at the lower end, an 
overflow pipe, the point of which is 
turned down below the water, to pre- 
vent the escape of vapour. The salt 
water is pumped from the wells a 
windmill into a tank at the upper end 
of the grounds, sufficiently large^to 
contain about 4 days’ supply. The 
water from the tank is distributed to 
the various troughs by a 2-in. wrought- 
iron pipe, with the necessary connec- 
tions. The fresh water is collected 
from the small leaden pipes into a 
1^-in. wrought-iron pipe running be- 
tween the troughs, and connecting 
with a 2-in. main pipe at the end, 
which leads to the storage tanks. To 
increase the evaporation, the bottoms 
of the troughs are blackened with log- 
wood and alum, and are washed out 
every second day, by running salt water 
through them. 

When first set to work, the establish- 
ment produced daily, in summer, up- 
wards of 6000 gal. of fresh water, 

I about equal to 1 lb. of water p^ sq. 
ft. of gl^ ; but after the opening of 
the railway, the owners grew careless, 
and allow^ the troughs to get out of 
repair, so that, through leakages and 
insufficient clesmsing, the production 
gradually fell off to about ^ of the 
' above. Wlien not properly attended 
j to, crystals of soda and lime sulphate 
I (Glauberite) form in the troughs, 
directly diminishing the production, 

' and indirectly leading to loss by leak- 
age when the crystallisation takes place 
between the planks, and so forcing 
open the joints. When properly main- 
I tained, the cost of water, including in- 
I terest on capital, renewals of glus, 
j etc., amount^ to less than 1 cent pw 
' gal. The principal item of expense is 
I the renewu of glass broken by whirl- 
winds, which are very frequent in the 
locality. The staff consiste of a clerk, 
who keeps the accounts, seUs the 
water, and manages the businees gener- 
ally ; and of a glazier, and 2 laborers 
for cleaning and repairs, and at intervals 
a carpenter to restore the woodwork. 
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The temperature of the water in the 
troughs at noon (when the thermo- 
meter stands at 80° F. in the shade), 
is 140° to 160° F. The distillation 
usually begins at about 10 a.u. and 
ends at about 10 f.m. 

Such an apparatus as this necessarily 
requires a good deal of weight owing 
to the cracking and decay of the wood- 
work, but a more permanent form 
could be readily erected with concrete 
or reinforced concrete construction. 

Tinctures, Extracts, etc.-r- 

(a) A very convenient and complete 
stiQ is shown in Fig. 160. The body 



Fig. 150. 


holds over 3 gal. ; the condenser has 
7 strsoght tubra surrounded with the 
cold water introduced by a rubber tube 
from a hydrant or bucket of water 
placed higher than the still, and carried 
off as it becomes warmed by another 
tube as indicated by the arrows. By 
the dphon arrangement shown in the 
cut, it is possible to feed the still from 
a reservoir whilst distillation is in pro- 
gress, thus using a 3-gal. still where a 
much larger one would have been 
necessaiy. The still may be set into 
•r kettle partly filled with water, and 
.thus used as a water-bath, or a shadlow 
dhAi, with fiat rim, which accompanies 
the stni, may be placed between the 


two brass zing bands and clamped 
securely. , 

(b) Stevens arranged the apparatus 
shown in Fig. 161 for continuous dis- 
tillation. As soon as the water passes 



out of the boiler a, the float h lowers, 
letting a fresh supply of water from 
the condenser c through d, thereby 
keeping the water in the boiler at a 
constant level. This avoids the nec^- 
sity of adding a laige quantity of cold 
water at once, the effect of which 
would be to reduce the temperature of 
the water below the boiling-point. 

Cold water is supplied to the con- 
denser through e, and as it becomes 
heated and rises to the top, it is carried 
off through /. The boUer and con- 
denser are joined at g. 

By leaving out the float and closing 
the inlet d with a cork, it can be used 
for distilling other liquids. 

The apparatus is not patented, and 
should any pharmacist desire to make 
one for his own use, he can do so. 

(c) For the purpose of distilling a 
series of samples at one time, Dr. B. 
Landmann devised an apparatus which 
appears to be very cornet, and may 
be fastened against the wall, so as not 
to interfere with other ata^abis space 
inthelaboratwy. It oonsiits (Ffe. 
of a common, tinned-irou' cooler A, 
21} in. long, 12 in. M gfr, and 2 in. 
deep, with a series of opmiingB a. for 
passing through tiie omensihg tubes, 
and an inlet and oot|M tor water ^ 
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and h. The cooler stands upon 2 iron | The condenser consists of a number of 
supports 6, about 9{ in. ]ong, to the ! glass tubes, which, if they are 1 in. 
front ends of which is attached the diameter and 24 in. long, expose a 
gas-pipe /, which is provided with 6 surface of 264 in., while that of the 
stop-cocks and a lateral burner. The surrounding cylinder is only 188^ in. 

The ends of the condenser tubes are 
drawn together and tapered, as shown 
in cut, to permit, if desired, the col- 
lection of the distillate in a narrow- 
mouthed bottle. The advantage gained 
by this apparatus, aside from the 
general one of convenience, is thus 
seen to be in the notable increase of 
condensing surface it exposes, which 
to that extent increases the ^ective- 
ness of the device — i. e. its rapidity of 
action. Compared with a Liebig con- 
denser of similar dimensions, this 
apparatus exposes probably 3 times as 
place by the two parallel rods c, and much condensing surface. The idea 
the iron framework rf, which is If in. ■ of a tubular condenser, employed in 
distant from the cooler, has a height the manner set forth, is, in the opinion 
of 8 in., and a width of 2f in. The ^ of the* American Journal of Pharmacy,’ 
receivers are placed upon a board which an excellent one, that may find useful 
is laid across the supports c. As it is | imitation in the chemical laboratory 
necessary that quite a number of 1 and elsewhere. The device illustrated 
connecting tubes should be on 
hand, it is advisable to bend 
them all after a pattern or 
drawing made upon a board. 

Should the corks through which 
the cooling tubes a pass not be 
suj£ciently tight, it is only 
necessary to pour melted paraffin 
through the orifice^, until it has 
coated the bottom of the appar- 
atus. 

(d) The distilling app^tus 
represented in Fig. 153 is in- 
tended primarily for the use of 
pharmaceutical chemists or drug- 
giste, but it possesses features 
whidh will recommend it to many 
who have need of a trustworthy 
and quidt-acting still. Tlie wide 

delivery tube is a useful feature, j t v 

allowing as it does for the accumulation j and described was invented Ty Joseph 
of vapour, and permitting the in troduc- 1 P. Remington, whose recommendation 
tion of the hand. The body of the still j of its merits is based upon a continuous 
is of wrought iron or copper, with a lid 1 uw of it for 3 years, 
fitting on ground edges, and held to- j (e) In chemical or pharmaceutical 
gather by screw-damps, as seen in the operations, it often becomes necessary, 
engraving. A gauge is fitted to show after having used an upj^ht condenser 
the quantity of liquid in the still, for the purpose of continuous extrac- 



2 iron supports are firmly held in j 
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tion, to reverse the whole condenser, 
in order to recover the volatile men- 
struum. This also necessitatos, in 
most oases, a change of the current of 
water for cooling the appsu^tus. AH 
this may be avoided by constructing 
the condensing tube in the manner 
shown in Fig. 154. From a bulbous 1 



expansion blown in the tube at its 
lower end, a tube o arises, provided 
with a faucet d, and subs^uently 
turned at a right angle downward. At 


denser is almost self-evident. If it is 
used for (xn^tinuous extraction, so that 
the condens^ liquid constantly flows 
back into the flask connected with a, 
the faucet at d is closed. The con- 
densed liquid will then at first fill the 
tube c until it flows over into the tube 
a. Finally, when the operation is to 
be finished, a receiver is placed 
under e, and the faucet is opened, 
when all the condensed liquid 
may be collected vrithout disturb- 
ing the connectionB of the con- 
denser. It is advisable before 
opening the faucet d to dip the 
end of the tube e into a flask 
containing a portion of the liquid 
which is to be distilled over. 
The depth to which the tube 
may be dipped should be lees 
than the length of the column 
of liquid oontained between c 
and d. (Simand.) 

(A) Ckmphor . — The wet distillation 
of camphor is a process for extracting 
organic products. The most general 
arrangement of the still and condenser 
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about the centre between the faucet adopted intheTciadistiio^^'^Ap^ ^ 
and the angle, the glass tube passes shown in Fig. 155. OBais^oncular 
tbrdugh a support connected with the stone wall A. serving to loam a fire* 
I :oondenBer, whereby it is in a great pl^, liesan Iron plate r, ^ in. thh^* 
';*:nkeaaure protected from b«ng b^tn This is covered by a numerously per' 
oft The use of this modified con- ! forated lid, luted ti|^% vn^ mey* 
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which at the same time forms the hot- (t) Mowers, PUmts, or Seeds. — ^To 
tom E of the vessel b, w]uch is 3 ft. obtain the essential oils, from flowers, 

4 in. high, and 18 in. wide at the top. plants, or seeds, the oleiferous ma- 
Near the bottom is a square opening D, terial is placed in an iron, copper, or 
which may be closed by a boaa^. The glass still, of 1-1000 gal. capacity, and 
whole is clothed with a thick coating is covered with water , superposed is 
of clay c, held fast by a binding of a dome-shaped lid, terminating in a 
bamboo hoops a. The upper opening coil of pipe, placed in a vessel of cold 
is closed by a clay-luted cover o, hav- water, and protruding therefrom with 
ing a hole in the centre, furnished a tap at the end. On boiling the con* 
with a cork K. Just under this cover, tents of the still, the essential oil 
a hollow bamboo stem leaves the still passes over with the steam, and is con- 
and passes to the condenser A. This densed with it in the receiver ; the oil 
consists of a 4-8ided box open beneath, and water separate on standing. A 
divided into 5 inter-communicating great improvement, introduced ly 
compartments by means of 4 parti- j Drew, Heywood, and Barron, is the 
tions, and tum^ with its open aide I use of a steam-jacketed still, as shown 
into a vessel M con- 
taining water. This 
condenser is kept con- 
stantly cool by a 
stream of water, led 
over the top means 
of the pipe 6. The 
distillation is con- 
ducted in the follow- 
ing way. After re- 
moving the cover o, 
the vessel b is filled 
with the chips of 
camphor wood, the 
cover replaced and 
well luted with clay ; 
then through the 
opening k, a certain 
quantity of water is 
run in, which, after 
saturating the chips, 
will collect in the pan 
F. Gentle firing is 
now commenced, and 
is continued for 12 
hours, so as to keep 
the water in F at a Fio. 156. 

steady boil. The as- . 

cendmg steam, finding its way among in Pig. 156. Steam issuppli^from a 
the chips, carries all the camphor with boiler by the pipe a into ^e jacket h 
it, and on condensation in the cooler within the h^d of the still, is fixed a 
H, the camphor is deposited, and re- ^‘itiuser” c, a double-brandhed stixrtt 
moved at suitable intervals. curved to the fcmn of the pan, and 

Such a simple and efficient apparatus having a chain attached and made to 
ought to aflbrd a valuable hint to many drag over the bottom, the whole being 
a colonist who wishes to utilise natural set in motion by means of the h a nd le 
produots of a imMar chaiacter. d. The still is charged, and nearly 
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filled with water ; the head is then i change duties. Before commencing 
bolted on, steam is admitted into the | operations, the siphon I is filled with 
jacket, the contents are well stirred, | water to prevent the escape of va- 
and soon the oil and steam are carried | pour. 

up the pipe <?, condensed in the re- ( (j) An apparatus constructed by 
fngerator /, and let out at g into the Rigaud and Dussart is arranged so 
receiver h. Here the oil and water | that dry steam enters directly among 
separate and escape by diiferent taps. : the matters to be distilled, and the 
In the illustration, it is supposed that ' temperature is always maintained at a 
the oil obtained is heavier than water ; 1 high point. This is shown in Fig. 
it will then sink, and be drawn out by | 157. It is claimed to yield a larger 
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and superior product, and 
to prevent all cliance of 
creating an empyreumatic 
odour, such as sometimes 
happens with other forms. 

(k) Distillation as a 
means of obtaining essen- 
tial oils is worthy of every 
consideration. Generally 
it should be effected by 
steam*; but there are 
cases (bitter almonds, etc. ) 
where contact with water 
is necessary for the pro- 
duction of the oil, while 
in others, open fii^ and 
steam are equally applic- 
able, though the latt^ is 
superior. The water em- 
ployed must be perfectly 
pure and neutral, though 
in some cases' (sassafras, 
cloves, cinnamon, etc.) 
common salt is added to 
raise the boiling - point. 
The receiver is always 
some form (there are 
many) of ** Florentine 
receiver.” In some in- 
stances (anise, etc.) where 
the distillation - pmiucts 
are solidifiable at a low 


the lower tap f, and, as soon as the 
water reaches the level of the upper 
tan 2;, it will flow into the siphon-fun- 
mn and tliience into the still. Thus 
the same water is repeatedly used in 
the BtiU. The pip^ «a conveys cold 
.wiifeir til* /; the 

water escapes as it becomes hot by the 
n. ^en the oil distill^ is 
lighter than water, the taps ik ex- 1 


temperature, the con- 
denser-worm needs to be warmed 
instead of cooled. 

Mercury is so largely Used both 
in the laboratory and for industri^ 
purposes^ suchas ore reduotioi^elecl^ 
engineering, and so on, that a quick 
and efficient means of purifying it is 
a wdnahle acquisition. 

The usual proossaes for purifying 
merouzy are either cheiideal, such as 
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treatment with dilute sulphuric acid» 
etc., or mechanical, such as shaking 
and filtering through wasli-leather, or 
distillation, either in vacuo or under 
the ordinary atmospheric pressure. 
Of all these methods the best is distil- 
k<tion m vacuo. 

Prior to distillation it is well to 
filter the mercury through a cone of 
writing paper with a very small orifice 
at the apex, and to remove the lead or 
zinc present by chemical means ; for 
the rate of distillation is lowered by 
these impurities. The presence of 
0 ' 0001 p^ of lead is said by Gmelin 
Krant to reduce the quantity of mer- 
cury distilled in a given time from 67 
to 5. Gold, iridium, copper, tin, nickel, 
cadmium, and arsenic do not influence 
the mte of distillation. 

The. distillation of mercury at ordi- 
nary pressure is an inconvenient pro- 
cess. The first apparatus for distilling 



in vacuo was probably devised by 
Weinhold, and others ^ve been de- 
signed since by Weber, Shaw, Wright, 
and others. The arrangement of 
Clark, however, differs from all these 
in the important respect of dispensing 
with an auziliiiry Sprengel air pump, 
and in, so to sp^, acting as its own 
^ pump. This is effected by supply- 
ing the mercuiy to be distill^ from a 
movable reservoir in the form of a 


constant level regulator. On raising 
this reservoir. Fig. 158, the mercury 
is supplied to the distiller. 

The distiller is shown in section in 
Fig. 159, and consists of a lead glass tube 



a 5 36 in. long and about § in. internal 
diameter. About 2 in. from its closed 
upp^ end is blown a bulb, about 2 in. 
diameter. The lower end passes 
through an air-tight cork of rubber, 
closing the top of the cistern d c, and 
ends at 6, a little below the tube f. 
The cistern do ia made of glass tube 
1 in. diameter and 12 in. long and has 
two short pieces of “ quUl ” tubing e/ 
sealed into it. The lower end is also 
closed by a cork, through which passes 
a piece of Spren^ tube i 86 in. long, 
and having a piece of quill tabling A 
about 24 in. long sealed ante titeapper 
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end. The top of this tube is nearlyin 
contact with a. The internal diameter 
of the Sprengel tube should not much 
exceed 1 mm., and the bend of the 
lower end is best when not much more 
than 1 in. radius. 

The base of the stand is a. wooden 
tray GD, from which rises a board 
DE, cariying a shelf AE, perforated 
in the centre with a hole allowing the 
glass bulb to pass through it. A large 
cork F is bored with a hole of rather 
less diameter thah the tube a b, and 
the cork is cut in halves. The tube is 
held in position by twisting a piece of 
copper wire round the halves of the 
cork. The cistern is secured by string 
passing tlirough holes in the project- 
ing piece of wood B. A block of wood 
serves to support the end of the tube 
i, and a tin cylinder notched round 
the top, and covered with a flat tin 
plate, keeps the bulb surrounded with 
hot air, while a mica window at the 
side allows the height of the mercury 
in the bulb to be eai^y seen. The pipe 
of the brass ring burner passes through 
a hole in the tin gas plate, and the 
ring, slightly larger than the bulb, is 
perforate on its inside with numy 
Wes. 

The eonstant level reservoir is a large 
glass bottle provided with a tubulure 
at the side. Similar bottles are now 
made for the mercury pumps of electric 
incandescent lamp manu&ctureia. 
Into tiie tubulure passes a glass tube 
I;about 8 in. long and 4 diameter. 
Its outo* end is closed, and into the 
upper and under sides are sealed two 
pieces of quill tubmg i j. The top of 
the ui^ end is open, but the lower 
J if connected with the cistern of the 
diftQler by a narrow piece of rubber 
tubing tUf about 3|ft. long, inclosed 
iu a eanvas tube. Tlie tittle ” fun- 
nel 0 and small glass stop-cock « are 
also fitted air-tight into the bottle by 
a rubber tube. The reservoir is placed 
<m an adjustatfle table stand on the 

. To set the distiller in action, tbe 
(d Um reservoir is opraed, 
aud some mercury is poured through 


the thistle funnel c into the reservoir, 
while, vrith a short piece of rubber 
tubingand gHiss rod, the tube e is closed 
securely (Kjg. 169) at the top by the 
cistern. Then the reservoir is raised. 
The mercury gradually rises in the cis- 
tern, and by compressing the air in the 
upper part is forced up the tube a b, 
and then filling the bulb “ sprengels ” 
down the tube A i. The reservoir may 
then be lowered to its stand on H, and 
the rubber stopper removed from the 
tube e. The reservoir is set in action 
by attaching a piece of rubber tube to 
the stop-cock s, and sucking out air 
untH, passing down the tube i it bub- 
bles up through the mercury in the 
reseiwoir. Then the stop-cock is 
closed, and the reservoir is adjusted at 
such a height iu the stand that the 
mercury is nearly at the' top of the 
bulb in the distUler. Thus set in ac- 
tion, tlie level of the mercury in the 
cist^ c d will be kept constant until 
almost all the mercury has been dis- 
tilled. 

To start the distillation the tin plate 
which covers the cylinder is removed, 
and the gas is light^. A few minutes 
later sufficient mercury will have dis- 
tilled over to displace the impure mer- 
cuiy originally present in the narrow 
Sprengel tube t. - • 

The reservoir is replenished with 
mercury without interrupting the dis- 
tillation, by placing a screw pinch-cock 
on the rubber tube leading to the cis- 
tern of the distiller, opening the cock 
s, and pouring the mercury into the 
reservoir through the funnel c. Then 
a few bubbles of air are sudked out of 
the reservoir as already described, the 
stop-oock is closed, and the screwclamp 
is released from the rubber tube. The 
level of the mercury in the diitiltor 
remains as before. 

Such an apparatus as thatHluiitrated 
will distil abmit 2'lb. of metphir par 
hour with an expenditure (^#eiy little 
gas. oadiuium, magn^um, and 
other metfl^ may also be diiUlled by 
the same plan. 

(Alto tee Au30MOfi*r^<i) 
The distiUato of flpiri|,le pen<v|>^ 
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for the purpose of separating the . from that of a liquid at 212° F. to a 
alcohol more or less from^the water, vapour at the same temperature. The 
The boiling-point of water at the ordi- quantities of heat required by different 
nary standard pressures of the atmo- j liquids in these changes varies greatly, 
sphere, equal to 30 in. of mercury, is ; but the variation is greatest when they 
212° F. (100° C.), that of alcohol > pass through the second phase. Thus 
173-1° F. (78-5° C.). At the sea 1 lb. of steam at 212° F. if converted 
level, the pressure of the atmosphere into water at 212° F. will give up heat 
may frequently vary between 28 * 5 and sufficient to raise 996 lb. of water from 
30 '5 in.; the boiling-points of water 60° to 61° F. The heat rendered up 
corresiwnding to these temperatures by 1 lb. of alcohol vapour at 173° F. 
are 210° F* and 213° F. Indeed, during condensation to liquid at 
changes in the weather may cause the 173° F. will heat 374*9 lb. of water 
boiling-point of water to vary as much from 60° to 61° F. These figures are 
as .')° F. in our climate. These altera- sufficient to show tliata small quantity 
tions in pi-essure would cause corre- of steam will boil a large quantity of 
sponding changes in the boilmg-point alcohol. SitUls of improved coustruc- 
of alcohol. If we gradually raise the tion depend upon this principle. 
temi)erature of alcoholic fluids to a When a mixture of alcohol and water 
point when vapours are freely formed, [ is distilled, the liquid will not lx)il con- 
it is observed that though there is a stantly at 173° F. until all the alcohol 
continuous absorption of heat, yet the has passed over, but will rise in tern- 
liquid docs not increase in temperature. ! perature gradually throughout the 
The heat which is absorbed during the I distillation until 212° F. has been 
first period is doing work of a different ! reached. The distillate, if separated 
character from tlmt employed subse- 1 into fractions boiling between fixed 
(luently. There are two phases in the * points, consists of a series of mixtures 
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process, and two different kinds of • of alcohol and water in definite pro- 
work performed by the heat employed portions. The mixtures richest in 
in boiling even a kettle of water. alcohol come over first, that is to say, 

The first phase is indicated by a rise at the lowest temperature, 
of temperature from 60° F. to 212° F. ; The latent heat of the vapour of a 
the second ptiase a change of state, liquid with a high boiling-point, can be 
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made to boil a liquid with a lower 
boiling-point ; for instance steam at 
212° F. can boil alcohol at 173° F., 
and alcohol at 173° F. in turn can 
boil ether at 94 • 8° F. With a simple 
still, strong alcohol can be obtained 
from wash by repeated distillation only. 
Woulffe realised the fact that this 
wasteful and tedious process could be 
dispensed with, by connecting together 
a number of rectifying chambers in 
such a manner that the vapour driven 
off from the chamber nearest the fire 
should be condensed in the second, 
and by the heat given out by its con- 
densation cause the more volatile por- 
tions of the liquid of the second to 
distil into the third chamber, and 
those of the third into the fourth, and 
so on, until a sufficient degree of con- 
centration is attained. 

(6) The silkiest form of spirit still 
is shown in 160, Mid consists of 
2 essential parts, the still or boiler A, 
which is niade of tinned copper, and 
enters the furnace, and the cooler or 
worm C, a pipe of block-tin or tinned 
copper, bent into a spiral and connected 
with the top of the still. The liquid 
is boiled, in the still, and the vapours 
passing over are condensed in the pipe, 
which is placed in a tub or vessel con- 
taining cold water. This simple appa- 
ratus IS not much employed in distil- 
ling, as it is impossible, to get suffi- 
ciently pure pr^ucts from it on a 
commercial scale. In an arrangement 
of this kind, the vapours of alcohol and 
water are conden^ together. But 
if, instead of filling the cooler with 
cold water, it be kept at a temperature 
of 176° F. (80° C.), the greater part of 
the wato* will be condensed ; Imt the 
idcohol, which boil8atl72^°F. (78°C.), 
musses through the coil uncondensed. 
If, therefore, the water be condensed 
and collected separately in this manner, 
and the alcoholic vapours be conducted 
into another cooler, kept at a tempos- 
tore below 172|°F. (78° C.), the 
al^hol will be obtained in a much 
h%her. state of concentration than it 
wo^d be by a process of simple distil- 
ktlon. Supposing, again, that vapours 


containing but a small quantity of 
alcohol are (.brought into contact with 
an alcoholic liquid of lower tempera- 
ture than the vapours themselves, and 
in very small quantity, the vapour of 
water will be partly condensed, so 
that the remainder will be richer in 
alcohol than it was previously. But 
the water, in condensing, converts into 
vapour a portion of the spirit contained 
in the liquid interposed, so tliat the 
uncondensed vapours passing away are 
still further enriched by this means. 
Here, then, are the results obtained : 
the alcoholic vapours are strengthened, 
firstly, by the removal of a portion of 
the water wherewith they were mixed ; 
and then by the admixture with them 
of the vaporised spirit placed in the 
condenser. By the employment of 
some such metl^od as this, a very satis- 
factoiy yield of spirit may be obtained, 
both with regard to qu^ity, as it is 
extremely concentrated, and to the 
cost of production, since the simple 
condensation of the water is made use 
of to convert the spirit into vapour 
without the necessity of having re- 
course to fuel. The construction of 
every variety of distilling appu^tus 
now in use is based upon the above 
principles. 
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Door HANGiifG. 

It is peculiar to note that, practically 
but little improvement has been made 
in the hanging of room or outer 
doors, except that which has been 
effected by the hinge maker, who 
certainly has introduce a good deal of 
ingenuity into his work, particularly 
of late years, but which h^ not done 
away with the unsightly gaping crack 
that always appears down the liinged 
edge of a door when it is opened to 
even a trifling extent, this crevice per- 
mitting anyone outside to view the 
greater part of the apartment within 
almost at a glance, and also allowing a 
keen draught to pws thiough, wldch 
although not objectionable in summer, 
is intolerable in winter, and it is in 
winter that the draught is stronger, by 
reas<!tn of the fire being alight in the 
room. Yet both of these objections 
can be obviated in a most simple and 
inexpensive manner — so cheaply, in 
fact, that every door in the house 
might be so fitted, from the kitchen 
to the attic. 

The want of such a remedy has been 
quite recognised for many years, and 
probably from the time tliat doors 
were filret introduced, and resource 
has been had to strips of ornamental I 
leather, draught tubing, etc., and with 
valuable doors by mak^ the edge of 
the inner stile semi-circular, this 
rounded edge fitting and working in a 
circular recess in tiie door frame, or 
post ; but this latter means necessitates 
very skilful workmanship, and, as a 
butt hinge cannot be used, the door 
has to be pivoted top and bottom at 
proportionatelygreaterexpense. There 
are also other ways of fashioning the 
stile edge and door frame to the same 
end ; but none have general favour for 
common doors on account of the greater 
cost. 

The method about to be described 
may have occurred to the minds of 
many, and ma^ probably be found in 
use, its simplicity being so marked that 
it cannot have escaped notice ; but tiiat 


it is not generally known is quite cer- 
tain, and this &ct makes its description 
desirable. 

It is, of course, within everyone’s 
knowledge that a hinged door when in 
the act of opening describes a segment 
of a circle, as indicated by the arrows in 
Fig. 161, and this circular movement 
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not only takes place at the outer edge 
but at all points along the width of the 
door, even at the hinged eilge (where, 
of course, the circle describe is much 
smaller), as indicated by the arrow 
point and dotted line in Fig. 162. It 



is this circular movement that thnms 
open the joint thatmustexist between 
the door-stile and the door-post, tins 
2 H 2 
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joint being perhaps perfectly close 
while the door is shut. 

Now, if we take a slip of wood with 
a circular bead at its edge, as Fig. 163 
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(section about full size), or the bead 
could be provided at the extreme e<^e 
of a piece of moulding, as Fig. 164 



Fio. 164. 


(about half natural size), and place it 
so that the bead covers the joint 
between the stile and the frame, the 
remedy is complete, as the hmged 
edge of the door will be found to work 
armmd this bead without the least 
difficulty, not in any way coming in 
contact and wedging one against the 
other, as may be supposed, but work- 
ing freely, and in a manner that will 
please the eye of a skilled workman, 
and the object aimed at will be found 
to be fully attained, as this bead will 
obstruct the view t^ugh the fissure, 
and make it very nearly draught-tight. 

In applying this bead for the purpose 
explained, it is necessary to observe 
just three things : Firstly, the bead 
must be round, as shown in Fig. 163 ; 
secondly, it must be placed so that 
the centre of the bead comes over the 
joint (when the door is closed), so 
that a straight line continued from the 
joint would intersect the bead as near 
as possible exactly across the centre ; 
thirdly, the size of the bead is gov- 
erned ly the projection of the knuckle 
of the butt, so that a 3-in. butt which 
is commonly fixed with the knuckle 
projecting |-in. to the cmtre of the mn^ 
would require a J-in. bead— i.e. what- 
ever the projection from the stile to 
the centre m the hin^ pin is, then 
the bead requires to be double this 
•Lee ; but this is only a theoretical 


measurement, as the edge of the stile 
never comes perfectly tight against 
the door-frame, and a little larger bead 
will generally be found desirable, but 
this can be ascertained by offering up 
a piece of bead, or even a pencil, but 
it is not at all necessary that a very 
exact fit be obtained, as moderate 
accuracy will be found quite sufficient. 

Fig. 165 shows the position of the 
bead over the joint, the dotted line 
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I showing how the centre of the bead 
should be made to come opposite the 
joint ; and Fig. 166 shows the butt 
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and the outline of the bead (which 
comes above and below it, as no bead 
can be placed just where the butt 
projects) ; and by referring to Fig. 162 
it will te seen how the stite travelH 
around the bead as the door is opesow, 
the bead all the while obstruotmg the 
viewand the passaged dn^irtghtthiough 
the joint. ’ ^ 

It will be noticed that in 1% 166 
a lai^e-sized bead is shown, this being 
neoessaiy by the greater projection ot 
tiie butt knuckle. This ett^fgestion 
i. will be found easy df application, ana 
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there is no reason why it should not 
be adopted with all doqjps, as it is 
generally recognised that although an 
open craok always shows itseK down 
the hinged edge of a door when it is 
open, it would be much better were 
the crack absent. (* Building News. ’) 
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Jointing. — (a) In Fig. 167 we ^ve, 
in section, the ordinary cement joint 
as it is applied to pipes having oixU- 
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nary socket and spigot ends. The 
cement material is made up of 1 part 
Portland cement and 1 part of sharp 
washed sand. This, when well trow- 
elled, makes a joint tliat can be relied 
upon, and it will be seen that the fol- 
lowing examples of patent joints are 
mostly back^ up with cement, winch 
Bays much for this latter material. 


(6) Fig. 168 is Doulton’s“ self-adjust- 
ing” joint, made expressly to admit 
of a slight strain throwing the pipes 
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out of alignment ; in fact, it is stated 
to be possible to lay a drain to a curve 
with tliis joint, and yet be as sound 
as if laid straight. The joint is formed 
of two bands of composition, cast one 
1 on the spigot and one in the socket of 
' the pipe, as shown. The composition 
on the spigot has a slightly rounded 
surface, while the lining of the socket 
I is quite straight (like the interior of a 
cylinder or tube). In consequence of 
I this arrangement, if a pipe is laid or 
pushed a little out of straight the 
rounded surface works in the socket 
much like a ball and socket, and even 
in event of a pipe being diawn out a 
trifle it does not necessarily break 
the joint. The joints are, of course, 
rapidly made, and it is claimed that 
they are particularly useful in water- 
logged ground (with water in the 
trench). In those cases, however, 
where no advantage is likely to be 
experienced by the flexibility of this 
joint, then the firm make what is 
called the “ Composite ” joint. This 
resembles the last, but the socket is 
made deeper to admit of the composi- 
tion joint being backed up with cement. 
The composition prevents the cement 
working into the pipe. 

(c) 1%. 169 is Stanford’s joint, much 
resembling the last described. This 
is an asphalt joint, but without being 
adjustable in any way. It is backed 
up with cement as shown, 

1 Fig. 1 70 is another composition joint. 
/ 
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This has composition for the actual 
joint, but it is backed up with cement. 
In this case the composition on the 
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spigot end is made taper so as to 
ensure a fit, for with other joints of 
this kind the least inaccuracy in size 
amounts to little better tliau a failure 
by leavii^ the joint unsound at that 
point. The cement backing in this 
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joiat is made specially secure by th 
droular channel shown in the socket. 

Pig, 171 isiHasseirs patentdouble 
jointed pipe. It is claimed chiehy fo 


this that the joint, having a double 
bearing, coqpiderably reduces the likeli- 
hood of fracture or settlement. The 
two bands of bituminous materials are 
about in. apart, and lietween these 
rings is a space which is filled with 
liquid cement through a hole at top. 
The cement travels down, and fills the 
space around the pi]:)e, making a good 
junction between the composition 
joints, but some detractors pf this 
joint say that in this latter detail is 
the joint’s weakness. It is urged that 
unless the workman be very careful 
he may not have Ids cement liquid 
thin or clear enough to run into the 
space in a r^lar manner to ensure a 
good joint ; on the other Iiand, if the 
liquid is too thin it may pass through 
the composition joint if it does not fit 
perfectly sound, imd so flow into the 
pipe. 

(e) Fig. 1 72 is Hassell’s single-jointed 
pipe, which is very similar to the 
double, only that the outer rim of 



compoBiuon » omiiieu, and wnen me 
' joint is being made a clay band is put 
■ round where shown, previous to the 
I cement liquid being run in. Or, if 
desired, the whole of tht^ pu*t of the 
' socket not occupied by tlm oompodlticai 
I can be filled in with oernmit in astiffer 
state in the usual way. 

(/) 178 is %dce8* jpatmt scst«w 

joint, the Albion <^y Oo., t^ied. 
Much has been expeefM fnm a jmnt 
mbodying the pnaeipte of flM screw 
in some form, and as eatly aa 1862, 
Doultons exhibited pipes with a screw 
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thread formed in the stoneware itself, 
at the socket and spigot| a washer 
being compressed between the ends of 
the pipe, when screwed up. The ex- | 
ample illustrated has had a share of ^ 
success, the screw collar, both on the 
spigot and in the socket, being of { 



Fig. 173. 


Stanford’s composition cast on, this 
allowing a certain degree of flexibility 
when screwed up. The actual joint 
is effected by the compressed material 
shown where the edge of the socket 
comes against the spigot shoulder. 

(//) Fig. 174 shows the “ Paragon ” 
patent pipe, which is made with sockets 
concentric to the pipe. The object of 
this is to get a trae hue or mvert 



Fra. 174 . 


along the lower inside surface of the 
pipe vdthout depending on the jointing 
ina terial to lift the spigot up and 
wing &e surfaces in line. On the 
right side of the illustration is a sec- 
tion through the socket and spigot as 
tlwy come together, and on the left 
will be seen how true the line of the 
niner surfMes is, ^ough the spigot is I 
not in the centre of the socket. A I 
joint of this kind is to some extent an 


acknowledgment that the imder sides 
of the ordinary cement joint are often 
neglected, for it is not over conve- 
nient to get at them as a rule, yet 
notwithstanding this, none but the 
worst of workmen are guilty of m^lect 
of this kind. The joint is made with 
cement, much in the same manner as 
an ordinary socket joint. 

There are many other joints besides 
those noted, but what have been de- 
scribed embody the general principles 
and ideas that enter into the construc- 
tion of these special pipes. The writer 
has no wish to depreciate the value of 
special joints for purposes they may 
be particularly adapted for or for 
every day use, but under ordinary con- 
ditions h6 finds a cement joint, well 
made, is reliable and remains sound; 
more tlian this is scarcely needed, 
especially as it is the least expensive 
of any. 

Methods of Testing^. —The 
methods of testing the sanitary ar- 
rangements of a house are practically 
confined to three : viz. the liydraulic, 
or water test, the smoke test, and tlie 
odour test. There is also the air- 
pressure test, but, in the writer’s 
opinion, it should neither be recom- 
mended nor used. It is too severe, 
being a test that for several reasons, 
not readily discernible to the average 
plumber, can make good work appear 
togive verj' doubtful, if not badresults. 
It cannot be called a simple test on 
this account, for it requires skill and 
care to judge whether a fall in the 
gauge is due to faulty work or other 
causes. The first of the three tests 
! above named is only applied to the 
! drainage system as a rule, whereas 
the two latter are sometimes utUirod 
for the whole work, (a) The water 
test for drainage is undoubtedly the 
most reliable, raad will more readily 
and certainly show if there is a leak- 
age ; but with underground work the 
int where the leal^e ooours may 
out of sight and difficult to locate — 
that is, a little more so than with 
smoke or odour. For certainty of 
results, however, as just stated, water 
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should be the medium employed when 
testing lines of drains. With new 
work the system is tested with water 
before the pipes are covered in (all 
authorities now insist on the hydraulic 
test), and this test should include 
filling the cliambers or manholes as 
well as the lines of pipes, so tliat the 
entire system conhiins water and is 
under pressure. 

The writer considers that a pressure 
of 4-feet head of water is amply suffi- 
cient ; so that in instances of the 
drainage system having a total fall ol 
more tlian tliis, say over 5 feet, it 
may be tested in two lengths or sec- 
tions. After this test it is the best 
plan, with new work, to test again 
when the pipes are concreted and 
finally cove^ in, as it oftentimes 
happens that this latter work brings 
about a leakage, depending, of course, 
on how carelessly it may be done. 
With the first test leakages can be 
looked for at the uncovered joints, 
but on testing covered work, a leakage 
can only be discovered by watching 
the level of the water at the highest 
point. It is, of course, desirable to 
include the chambers and manholes in 
the test, and by including these it is 
not always necessary to test the drains 
in sections. Testing separate lengths 
of drains may become necessary with 
covered work to locate a single leakage ; 
for should the water test, when apphed 
to a complete system, new or old, 
show that a leakage exists, it does not 


I test ; but in the past, and even now, 
pipes that ape porous and allow water 
! to ooze through them are frequently 
found. Others, again, if not leaky, 

I will absorb a deal of water when new. 

' The quality of a pipe is generally 
< judged by its thickness, and as London 
. made pipes are usually thicker than 
those of country manufacture, the 
I former have preference for good work. 
The best makes of pipe have a thick- 
ness calculated on their diameter. 
A bad pipe is sometimes a trouble 
of no mean order, for in a length of 
drainage it is difficult to remove and 
replace one of the pieces, that is, to 
make a good and workmanlike job of 
it again. 

This method of testing is apparently 
simple, but depends upon circum- 
stances. Commonly it is a compara- 
tively easy task, for the principle is 
simple ; the application is, however, 
sometimes troublesome, but this is 
only owing to structural difficulties, 
usually more often experienced in 
town houses than in the country. 
The principle, as stated, is simple, as 
it only requires that the lower end of 
the d^nage system be exposed (if 
not in a disconnecting chamber as it 
should be), and this end is then care- 
fully plugged off. 

This should be effected by a inn- 
perly made dnun stopper, the screw 
stopper with expanding rubber ring, 

I or Jones’ bag stopper, wMch is a rubber 
bi^, with tubing attached, for iufia- 


follow that the whole of the drains I tion by a small air-pump. This stopper 
must be condemned, although this j is easily folded up to cany, and has 
may be correct sometimes. Tliis is a j the advantage of suiting more than 
question that cannot always be decided | one size of pipe, or can be used in 
easily without uncovering some of the | traps or awkward places. If no stopper 
work, but much can judged by ! is 'available then any means can be 
ascertaining the age of the system, ; adopted tliat will make the outlet 
and whether originally executed by i water-tight and sound. A wood pl^ 
reliable people, etc. When testing with cloth or brown pap^ round it, 
new work it may not be a joint or a good ball of clay, or a (ueoe (si slate 
joints that permit of water escaping, cut circular and plastered ip, will all 
for unfortunately the pipes themselves ; do if nothing better is to be bad. 
may be at fault. Reputable makers j When this opening is stopped, the 
M earthenware pipes are now alive to j ^stem is filled with water, and the 
ihe fact that their goods will most ' water level at the highest p^nt care* 
probably be sul^ect to the hydraulic fully marked and watched. Th® 
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marking can be easily and very cor- 1 
rectly effected by a piecf of gummed « 
stamp edging, mark^ with a pencil i 
after securing it where required. i 

(b) Smoke testing, for soil pipes, < 
branches and fittings is best effected 
by a machine. The test is commonly > 
applied by charging all parts with 
smoke and noting if any escape at any 
point. The smoke is made to enter 
the drain by an opening, or it may be 
driven in through a fresh air inlet, or 
again, through the trap of the lowest 
w.c. (after s^ing out the water with 
a cloth), or a gully trap with the water 
removed ; but where possible, in 
country houses for instance, it is best 
to have the machine away from the 
house so as to avoid the possibility of 
any smoke entering or Ixjing noticed 
other than that which may enter by 
reason of bad or defective work. 

The machines are constructed to 
bum prepared paper, oily waste, or 
similar material giving otf abundance 
of pungent smoke, and this is deliv- 
ered through a flexible tul)e (or a piece 
of lead pipe) connected from the 
machine to the chosen opening ; tliis 
opening must Ite made air and smoke 
tight around the pifw, by means of 
cloth or other material, after which 
the bellows or fan of the machine is 
worked. The action of the machine is 
to draw in fresh air by the inlet open- 
ing and expel it, with smoke from the 
smouldering material, tlux)ugh the 
connecting pipe to the drain. When 
effecting the test in this manner, all 
ventilating pipes must l)e plugged ; 
but it is necessary to delay doing this 
until smoke is seen issuing from 
them. If this precaution is not taken 
the air with winch the soil pipes, etc. 
are charged cannot well be expelled to 
make room for the smoke. Or should 
there be &ults by which the air can 
escape as the smoke enters, it delays 
results materially, as nothing can be 
detected until the smoke has reached 
all points and comes through the 
faulty places, if any. 

The writer’s chraen way of efi^t- 
ing the smoke test ensures the machine 


being outdoors — ^whichisan important 
advantage — whether the house be in 
town or country : this is, to make the 
test from the roof, sending the smoke 
downwards through the soil pipe, etc. 
In town houses, it is, other^e, so 
often necessary to have the machine 
imiide the building, or, if outside, it 
is very close to windows and doors 
(where air is always entering). The 
lighting, starting and recharging of 
the machine can scarcely be efiected 
without a distinct escape of odour, 
giving misleading results— which is a 
fault of the worst kind in this work. 
By working from the roof, it will lie 
found that the odours rise away from 
the building, if ordinary care is usetl 
to keep the machine from attic 
windows or other openings. 

(c) The odour test relies for efficiency 
on the escape, through faulty places, 
of a distinguishing odour from a 
material put into the drain. The 
smoke test answ^ largely to this 
description, but there is ^so a visible 
I result with the smoke as a rule. 
Smoke rockets are more relied on to 
give an odour than visible smoke ; 
but the best odour test, in the writer’s 
opinion, iseffectedwith Kemp’i Chemi- 
cal Tester, a small device which is 
decidedly convenient and as effective 
as an c^our test can possibly be. 
This tester has one very important 
advantage in not spoiling or deceiving 
the operator s sense of smell. With 
peppermint and some other tests there 
is every likelihood that the person 
handling the material is of little use 
in seeking for the odour in the house, 
and a second man who has not been 
in contact with, or affected by the 
odour of the testing material, is neces- 
sary in smelling out the possible de- 
fective points. The tester now being 
recommended gives a strong pungent 
odour, but the device makes it com- 
paratively easy to get the material into 
the soil or drain pipe without the 
smell being had beforehand or carried 
about on the hands or clothes. The 
method of using this tester is described 
below, 
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It remains to be said that an odour 
test may not always give immetliate, 
or even moderately quick results, 
unless at exposed pipes or fittings 
(which are faulty). When used with 
covered work it may be hours before 
the full efiTect is noticeable, depending 
on the thickness of the superincum- 
bent material, its density, etc. Odour 
tests, however, though useful, should 
not be resorted to unless water and a 
smoke machine are I'eally unavailable. 
Certainly, if a fault is discovered with 
a properly conducted odour test there 
need be no hesitation in pronouncing 
it a fault, as the test is, in a general 
sense, the least severe of all. 

Testing Apparatus.— (a) Fig. 
175 illustrates the “ Eclipse ” smoke- 


of the bellows. As the smoke pressure 
increases on f the drain, the copper 
cylinder will rise in the water, and by 
the rising and falling of this cylinder, 
the soundness of the drain may be 
arrived at. The greater the leak, the 
quicker Ihe cylinder will fall ; or, if 
the drains are perfect, the cylinder will 
remain* stationary, at the level the 
bellows may have forced it to. 

Fig. 176 shows the working principle 
I of the “ Smoko ” testing-machine 
I (Farmiloe). This somewhat resembles 
the preceding in having a rising smoke- 
bell or holder, and when supplied com- 
plete it has a specially formed drain- 
pipe stopper, which admits of the hose 
! being connected and the smoke being 
I blown through as Fig. 177. When 



Fro. 176. ■ 


tes6ng apparatus (T. and W. Farmiloe, 
Westminster). This machine consists 
of a double-action bellows, and around 
copper cylinder, fixed in a square cop- 
per tank, containing water. The force 
from the It^llows is sent into the round 
j^epper cylinder, in which the smoke is 
Ocoated, the smoke being then driv^ 
inio the drtuns by the continued action 


I about to test, the following procedure 
i should be observed. Insert the soow 
' stopper of the sise required in the 
I drain pipe, tighten up with, the key 
j and couple the armoured hoee to same, 

, Fill the water channel c to within an 
inch of the top, light the end of the 
cartridge o with a burning oah^e or 
paper ; place the seme, with lii^ted 
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end downwards, in the fire-Viox b. | If the drain is sound the float D will 
Quickly replace the floa\ D, and work rise, as shown by dotted lines, by thp 
the pump gently. To ascertain if the 1 compression of air and smoke (similar 
cartridge is burning turn on the tap e. i to a gasometer), and should remain 



Fig. 176. 



Fig. 177. 

^ Boon as smoke is seen iaauing from ' stationary if the tap is shut off. ff 
the tops of vent pipes or fresh-air 1 the float will not remain suspended or 
• should he stopped up by j rise at all it is a true indication that 

inflating the air-bi^ in them. i the drain or pipe under test is in a 
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leaky condition, and the defects can be 
traced out by the escape of smoke at 
such places. Where there is no in- 
spection chamber, the test am be 
applied through a gully-trap. 

This machine can l)e fltte^l ’.vith a 
pressure-gauge if desired, so as to 
register the smoke pressure, 
when any particular test pres- 
sure is specifierl. The direc- 
tions in such a case are as 
follows : After the drain or pipe 
has been filled with smoke, and 
extra pressure is required, the 
float D should be removed, i*nd 
the pressure-gauge screwed to 
the top of the smoke-pipe n ; discon- 
nect the air-tube at r, nnd attach 
the same to the tee-piecc of gauge. 
By working the pump the imlicating 
hand will rise and remain stationary, 
if the pipe or drain is sound, 
and the tap is turned off ; when 
there are defects the hand fall, 
or refuse to rise at all, and leakages 
should be searched for. If there 


ducing substance, while the air-current 
is induced by a revolving fan or air 
propeller. Needless to say these 
examples only represent a small pro- 
portion of the many on tlie market, 
but all entitled to be called machines 
may be broadly divided into two kinds, 

PlO. 179. 

i viz. those that have the air driven 
i through as a blast by pump or bellows, 

I and those that have the air pass 
I through as a current induced by a 
J rotary blower. 

j (c) For testing without a machine 
, there are appliances or “testers” to 
j produce smoke and smell, like the 
, ‘‘Rocket,” Fig. 179; and chemical 
testers whichcreate an odouronly. The 
are w.c.’s or other traps connected to ! rocket (which is quite stationary when 
the drain under test, they must be j in use) is a kind of firework wliich, after 
stopj^ 1^ air-bags, as the ordinary having its touch-paper end ignited, 
seal in such traps will not resist a | quickly sends forth a great volume of 
quarter pound on the pressure-gauge, i strong-smelling smoke. In use it may 

be applied to the end of 
a pipe in an inspection 
chamlier, or the water 
may be soaked out of a 
gully-trap, or w.c. trap, 
and the rocket be insertetl 
here. Before it is lighted 
it must be wrapped round 
thickly with rug (or clay 
could lie used), so that on 
inserting the lighted end 
of tlie rocket the space 
around, between the 
rocket and the pipe, is 
quite filled. In other 
Pto. 178. words the rocket with its 

^ ^ worked t acts as a soun^y^ting-^Ug to*SS 
either by a bellows or by a small hand pipe. The rocket then dmcham 

w 1^0 • *11 X . i. ^ smoke without loss, and the ms* 
^ ^ illustrated a form charge causes a slight m’essure in the 

rfratoiy-pimp twting machine. Thi. j drainage qratem, efechl. deeunWe, 
hae ft pot to receive the smoke-pro- . (p) Fig. 180 illustmtes Kemp’s 
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Chemical Tester, a tester tliat probably 
lias more use than anji other. The 
writer lias used large numbers and con- 
siders it very convenient and cftectua'. 



Fio. 180 . 


One great advantage is that there can 
be no escape of odour except at faulty 
points. The operator is at no risk of 
getting his sense of smell blunted 
when handling the tester or putting 
it to work. The writer does not know 
what material the tester is charged 
with, but the resulting siaell when it 
does come, is the pung'ent unmis- 
takable odour of acetylene. 

The operation of this tester has 
already been described, but it may be 
explained that in the loose cap of the 
tester there is a coil of fine twine one 
end of which is attached to the cap, 
the other to the body. The cap is 
held in the hand (or tied to some- 
thing) while the body is dropped into 
the w.c. trap and immediately washed 
through the trap with a pail of water, 
preferably hot. This wetting, within 
about a minute, causes a gummed strap 
to give way, and the tester then pre- 
cipitate its contents. Although the 
teter is only about 2 in. long, it yields 
an odour that will extend a great 
distance, and last quite 2 hours. After 


j about half-an-hour (or less) the tester, 
I or its remains, can be drawn back 
' through the w.c. trap by means of 
I the attached string and a glance will 



Fig. 183. 


show if it has acted properly. This is 
the purpose of the string, it enabling 
the operator to see whether the 
absence of smell is due to the perfect 
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condition of the sanitary system, or 
to an imperfect tester. 

(rf) Fig. 181 is another tester of the 
kind, called the “Spring-go.” This 
illustration serv'es to show how such 
testers act shortly after being wetted. 
The necessary string is also shown. 


open-ended round pipes. For trajw 
and awkwardfPlaces the bag-stopper is 
used. This, as will be seen, is a rubber 
bag, that when uninflated, can be 
inserted almost anywhere, after which 
the air-pump Alls it and stops the 
pipe or passage it is in. Fig. 184 is a 



Fio. 183. 



Fig. 184. 


’ Brain Stoppars.— With practi- ; 
cally all smoke tests, conducted with 
machines, also with water tests, one 
or more drain-stoppers . are needed. 
There are two representative kinds, one 
being an expanding circular stopper, as 
Fig. 182, while jtbe other is termed a 
“b6g-BtoK»r,” as Fig. 183. The 
former consists of two metal discs with 
a rubbo* collar between the edges (see 
also Fig. 182), the size of the rubber 
collar adUnitting of its easily entering 
the pipe when the are apart, hut 
hetng compresBed out nearly an inch, 

^ the discs are drawn tc^ether 
compression screw. Thu makes a 
fOttOd stopper, but is only suited for 


I circular stopper with its centre part so 
made that the hose of a smoke machine 
can be attached and the smoke blown 
through (see also Fig. 177). 
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Drawing^ 

IN INK AND COLOURS. 

{See algo Art Enamelling, Camera 
Lucida, Camera Obscura, 
Copying, Etching, Paints, 
Pottery, etc.) 

Drawing Paper.~The following 
table contains the ^mensions of English 
drawing-paper : — 

inches, inches. 


Demy . 

20 by 1,5J 

Medium 

, 22 , 

, 17 

^ Royal , 

24 , 

, m 

Imiierial . 

. 31 , 

, 22 

Elepliant 

• 27 

, 23 

Columbier 

. 34 , 

, 23 

Atlas 

. 33 , 

, 26 

Double Elephant 

. 40 , 

, 27 

Antiquarian . 

. 63 , 

, 31 

Emperor 

. 68 , 

, 48 


Reeves state that drawing paper 
should not be kept damp too long a 
time (as, for instance, a sketch-block 
in a tin case with other wet sheets), 
as the size, with which the paper is 
prepared, being an organic matter, 
will perish, due to a minute fungoid 
growth. Care must also l>e used in 
storing paper in a positively dry place 
when near the sea, otherwise defects 
may arise that will not show until the 
artist’s work is commenced. Drawing 
papers, even the best qualities are 
made in three or four thicknesses and 
with three surfaces, viz. hot pressed 
or smooth, not hot pressed (natural 
surface), and rough. The grain of a 
heavy paper is ^ways coarser than ! 
that of a light paper. There are also 
pap^ made expressly for crayon or 
pastel work. 

For making detail drawings a less 
expensive paper is used, termed “ car- 
tridge ** ; this answers for line draw- 
ii^, but it will not take colours or 
tints so well. A good quality, however, 
ealled ** cartridge for crush-work ” can 
be obtained. Continuous cartridge 
paper is also much used forfull-siz^ 
mechwaical details, and some other 


purposes. It is made uniformly 63 
in. wide, and may be had of any length 
by the yard, up to 300 yards. 

For plans of considerable size, 
mounted paper is used, or occasionally 
the drawings are afterwards mounted 
on canvas or linen. 

For small black and white drawings, 
such as are made in great numb^ 
for magazines and trade journals, a 
“board” is made in many sizes. 
These are a moderately thin cardboard 
with pure white smooth surface and 
are very convenient. For anytliing 
up to 12 in. the writer much prefers 
them to paper. Pads of drawing paper 
in many sizes can be obtained for 
sketching, and, for outdoor work, in 
pencil, ink or colours, are particul^ly 
useful. 

Mountis g Drawings or Paper 
on Linen. — The linen or calico is 
first stretched by tacking it tightly on 
a frame or board. It is then tho- 
roughly coated with strong size, and 
left until nearly dry. The sheet of 
paper to be mount^ requires to be 
well covered with paste ; this will be 
best if done twice, leaving the first 
coat about ten minutes to soak into 
the paper. After applying the second 
coat place the paper on the linen, and 
dab it all over with a clean cloth. 
Cut otf when thoroughly dry. {And 
gee CofYiNO.) 

Fastening Paper on a Draw- 
ing Board. — The stretched irregular 
edges of the sheet of paper are cut off 
against a Sat ruler, squaring it at the 
same time. The sheet of paper is laid 
upon the board the reverse side upwards 
to that upon which the drawi^ is to 
be made. It is then damped over, 
first by passing a moist cleui sponf^, 
or wide brush, round the edgeg of the 
paper about a inch and a half on, and 
afterwards thoroughly damping the 
whole surface except the edges. Other 
plans of damping answer equally well ; 
it is only necessary to observe that 
Uie edges of the paper should not be 
quite so damp as the other part of the 
surface. After the paper is racntnighly 
damped, it is left unm the wet gloss 
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entirely disappears ; it is then turned 
over and put in its position on the 
board. About lialf an inch of the 
edge of the paper is then turned up 
against a flat ruler, and a glue-brush 
>vith hot glue is passed between the 
tumed-up edge and the board ; the 
ruler is then drawn over the glued 
edge and pressed along. If upon re- 
moving the ruler the paper is found 
not to be thoroughly close, a paper- 
knife or similar article passed over it 
will secure perfect contact. The next 
adjoinimj edge must be treated in like 
manner, and so on each consecutive 
edge, until all be secured. The con- 
traction of the paper in drying should 
leave the surface stretched quite flat. 

Cutting Pencils.— If the point 
is intended for sketching, it is cut 
equally from all sides, to produce a 
perfectly acute cone. If this be used 
for line drawing, the tip will be easily 
broken, or otherwise it soon wears 
thick ; thus, it is much better for line 
drawing to have a thin flat point. 
The general manner of proceeding is, 
first, to cut the pencil, from two sides 
only, with a long slope, so as to pro- 
duce a kind of chisel-end, and after- 
wards to cut the other sides away only 
sufficient to be able to round the first 
edge a little. A point cut in the 
manner described may be kept in good 
order for some time by pointing the 
lead upon a small piece of fine sand- 
stone or fine glass-paper ; this will be 
’less trouble than the continual appli- 
cation of the knife, which is always 
liable to break the extreme edge. 

A most •useful pencil for indoor 
work is that with a hexagonal wood 
handle, and metal top, which takes 
loose stick leads. To sharpen this, 
a strip of fine glass or emery paper 
mounted on a card or slip of wo^ 
excels all other methods, for by no 
other means can so long and good 
a point be ffiade. The emery paper is 
laid down and the pencil rubbed on 
it. 

, iBrasing Errors.— To erase lead- 
•fi^cil marks, rubber answers perfectly. 
What is found best for this purpose 


is the comparatively new composition 
rubber (mad^ in red and white) which 
is soft and slightly “crumbly.” It 
can be obtained of all good artists’ ma- 
terials warehouses ; this besides being 
a powerful eraser, has the quality of 
keeping clean, as it frets away with the 
friction of rubbing, and presents a con- 
tinually renewed surface to the draw- 
ing ; the wom-off particles produce a 
kind of crumb easily swept away. 
This rubber is also useful for cleaning 
ott‘ drawings, as it will remove any or- 
dinary stain. 

For erasing ink lines, the point of a 
penknife or erasing knife is commonly 
used. A much better means is to em- 
ploy a piece of fine glass-paper, folded 
several times, until it presents a round 
edge ; this leaves the surface of the 
paper in much better order to draw 
upon than when erasures are made by 
a knife. Fine sizeVpplied with a brush 
will be found convenient to prevent 
coloiu' running. For reproduction 
work, in publications, editors are 
divided as to whether errors in ink 
shall be erased, or whether they shall 
be marked out with Chinese white. 
The latter was the rule at one time, 
but not always so now. In working 
for publishers this should be ascer- 
tained. 

To produce finished drawings, it is 
necessary tliat no portion should be 
erased, otherwise the colour applied 
will be unequal in tone ; thus, when 
highly-finished mechanical drawings 
are required, it is usual to draw ui 
original and to copy it, as mistakes are 
almost certain to occur in delineating 
any new machine. Where sufficient 
time cannot be given to draw and copy, 
a very good way is to take tha mutice 
off the paper with fine glaM-pafW be- 
fore commencing the drawiz^ \ if this 
be done, the colour will flow equally 
over any erasure it may be neoeesary 
to make afterwards. 

Where ink lines are a little over the 
intended mark, and it is difficult to 
erase them without disfiguring other 
portions of the drawing, a Httle Chinese 
white or flake- white, mized rathw dry, 
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may be applied with a fine sable brush | between the thumb and first and second 
this will render a small defect much fingers, the knuckles being bent, so 
less perceptible than by erasure. that it may be held at right angles with 

Whenev* the surface of the paper the length of the hand. The handle 
is roughened by using the erasing knife, should incline only a very little — i»y 
it should be rubbed down with some 10°. The ink generally used is Indian 
hard and perfectly clean rounded in- ink, rubbed up fresh every day upon a 
strument. clean palette. It should be mode- 

BuyizLgr Drawings Inatru- rately thick, so that the pen when 
xnents. — Persons with limited means slightly shaken retain it a fifth of 
will find it better to procure good in- an inch up the nibs. There are, how- 
struments separately of a respectable ever, numbers of reliable fluid inks 
lier, Stanley or Harling for instance, ready made, some for brush work, some 
as they may be able to afford them, forj^n. ThewriteruBe8l^ves’*‘Fix^ 
than to purcliase a complete set of in- In(han Ink,” and is satisfied with it. 
feri<yr instruments in a case. With an It admits of water or colour being 
idea of economy, some will purchase washed over it without running. The 
second-hand instruments, which gene- pen is filled by means of a quiU nib or 
rally leads to disappointment, from the small camel-hair brush. The edge 
fact that inferior instruments are used to direct the pen should in 
manufactured on a large scale pur- no instance be of less than one six- 
posely to be sold as second-hand to teenth of an inch in thickness j a four- 
purchasers, principally from the coun- teenth of an inch is perhaps the best, 
tiy, who are frequently both unac- If the edge be very thin, it is almost 
quainted with the workmanship of the impossible to prevent the mk e^ping 
instruments and with the system prac- upon it, with the grmt risk of its get- 
tised. ting on to the drawing. Before put- 

Inferior instruments will never wear ting the pen away, it shoidd be care- 
satiafactorily, whereas those well made fully wip^ between the nibs by draw- 
improve by use, and attain a peculiar ing a piece of folded paper, linen, (a: 
working smoothness. The extra cost of soft linen rag, through them until they 
purchasing the case and the nearly use- are dry and clean, 
leas rules, would, in many instances Testings the AccurBCy of ft 
be equal to the difference between a Straig^ht-edg^e. — Lay the straight- 
good and an inferior set of instruments edge upon a stretched sheet of paper, 
without the case. Instruments may plying weights upon it to hold it 
be carefully preserved by merely roll- nrmly then draw a^ line against the 
ing them up in a^aece of wash leather, edge with a needle in a holdw, or a 
leaving space between them that they very fine hard pencil, held constantly 
may not rub each other ; or, what is vertical, or at one angle to the paper, 
better, having some loops sewn on the being cawful to use as slight 
leather to slip each instrument sepa- as possible. If the straight-edro be 
mtdy under. then turned over to the reverse side of 

Brftwinff Boftrd.— The qualities the line, and a second line be produced 
a good dramng board should possess in a similar m^ner to the ^t at 
are : an equal surface, which should be about the twentieth of an inch distance 
veiy slightly rounded from the edges from it, any inequahties in the 
to the centre, in order that the draw- will appear by the differences of the 
ing paper when stretched upon it may distances in various parts of toe lines, 
pre^t a soUd siur&ce ; and the ed^ wWch may be measured by spring 
perfectly straight, and at right an^es dividers. ^ ^ 

to eac h other. Another method will be found to 

XTftittff ft' Prftwixiff !Pen.— It answer well if three straight-e^ are 
should be held veiy nearly upright, at hand ; this method is us^ m mafc- 
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ing the straight-edge. Two straight- 
ed^ are hud together upon a flat 
surface, and the meeting edges are 
examined to see if they touch in idl 
parts, reversing them in eveiy possible 
way If these two appear perfect, a 
th^ straight-edge is applied to each 
of the edges already test^, and 'if they 
touch it in all parts the ^es are all 
perfect. It may be observed that the 
first two examined, although they 
touch perfectly, may be regular curves ; 
but if so, the third edge applied will 
detect the curvature. 

Using the Plain Parallel 
Rnle. — One of the rules is pressed 
down firmly with the fingers, while 
the other is moved by the centre stud 
to the distances at which parallel lin^ 
are required. Should the bars not ex> 
tend a sufficient distance for a re- 


n id parallel line, one rule is held 
y, and the other is shifted, alter- 
nately, until the distance is reached. 

Using Dividers Or Com- 
passes. — It is considOTed best to 
pl^e the ford&ngerupon the head, and 
to move the lem with the second finger 
and thumb. In dividing distanoes into 
equal parts, it is best to hold the di- 
viders as much as possible by the head 
jmnt, after they are set to the required 
dimensions ; as by touching the 
tiiey are liable to change, if the joint 
moves softly as it should. In dividii^ 
a line, it is better to move the dividers 
alternately above and below the line 
'from each point of division, tiian to 
roll Hiem over continually in one 
direction, as it saves the shifting of 
the fingers on tlie head of the dividers. 
In tdting off distanoes with dividers, 
it is always better, first to open them 
a little too wide, and afterwards close 
them to the point required, than to set 
thm by opening. 

Penciling.— If a drawing could 
beat (moe placed to the bestadvantiim 
m the paper, and fhrely made with- 


nut mistake and ^th all its lines 
qpiteetly, limited when first drawn, it 
be made in ink directly on the 
I^Kok paper. To avoid the errors in- 
pviWUe in tfie first isopy of any pro- 


duction, even when made by those 
most practised,. drawings are fijret pen- 
cilled and tfaen inked. The whole 
theory of pencilling, then, is to lay out 
correct tracks on which the pen is to 
move, leaving the mind, during the 
inking, free from all thought of ac- 
curacy of the construction, that it 
may l^given to excellencein execution. 
Therefore, the whole of the pencil- 
construction should be most accurately 
made in the finest faint lines with a 
moderately hard pencil. 

Finisluiig a Drawing. — 
While Finish a drawing without any 
error or defect,” should be the 
draughtsman's best motto, he should 
never be in haste to reject a damaged 
drawing, but should exercise his in- 
genuity to m how far injuries done 
to it may be' remedied. “ Never lose 
^ drawing once be^n,” should be his 
second motto ; and since prevention is 
easier and better than cure, let him 
always work calmly, inspect all instru- 
ments, hands, and sleeves, that may 
touch a drawing, before commencing 
an operation ; let the paper, instru- 
mento, and person be kept clean, and 
when considerable time is to be spent 
upon a portion of the paper, let the 
remainder be covered wi^ wa^ 
pasted to one edge of the board. 

For the final cleaning o! the draw- 
ing, stale bread, orsoft rubber, is good ; 
but, aside from the carelessness m ever 
allowing a drawing to get very dirty, 
any fine drawing be injured, more 
or less, ly any means of removii^ a 
considerable quantity of dirt firmn it. 

Another excellent means of prevent- 
ing injuries, which should be adopted 
when the drawing is worked upon 
only at intervals, is to embkaft the 
boi^, when not in use, la a bsg ef 
enamelled doth or other. 
rial. " 

Lettering.— The title * pW" 

ing should answer dietioato W 
q^etions— TIM, and 

ii» .«» 

H«bt W j"' 

ventor, end draugfatwnaa ; mtvfa/botih 
at to the plaoe^ inetihit^' 
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where the drawing was made, and the j 
locality of the object* ^rawn ; and 
Wheriy the date of execution. 

If the drawing is perfectly symme- 
trical, its title should have the same 
axis of symmetry as the drawing. 

If the drawing is unsymmetrical, the 
title may be at either of the lower 
comers. 

These principles do not apply to 
horizontal views, as maps of surveys, 
when the title may be wherever the 
shape of the plot affords the best 
pla^. 

Oncquiteesaential element of beauty 
in' a title is its arrangement, or the 
form of it» ouJdviie as a whole. It 
should embrace such variations in the 
length of its line of letters tliat the 
curve formed by joining the extremi- 
ties of those lines would be a simple 
and graceful one, having also a marked 
variety of form. Also the greatest 
length of tlie title should generally be 
h<^ontal ; or its proportions, as a 
whole, like those of the border of the 
drawing. 

When the occupation of the mper 
affords only narrow blank spaces lying | 
lengthwise of the paper, the title looks 
well mostly on a single line at the | 
bottom, the principal words being in I 
the middle, and the subordinate ones | 
at the two sides. 

Moreover, horizontal lines should 
prevail in the direction of the lines of 
words in Uie title. Indeed, the title 
may be arranged wholly on horizontal 
lines with good effect, though an arched 
or bow-diaped curve for the principal 
words may be adopted when the draw- 
11^ includes some conspicuous arching 
lines. 

The auBe of the title should be appro- 
priate to that of the drawing. In par- 
tioular, Uie rule has been proposed 
that the height of the largest letters 
in the title should not exceed three- 
hundredths of the shorter side of the 
border. Also, the relaUve size of the 
differont portions the title should 
oorrespoiid to thdr relative importance, 
the name of theobieot and its inventor 
being hugest, and that of the draughts- 


man, his location, and the date of his 
work being considerably smaller. 

Geometrical drawings are moat ap- 
propriately lettered with geometrical 
letters, which, when neatly made, 
always look well. Any letters, how- 
ever, havingany kind of sharply-defined 
and precise form, as German text, are 
not inappropriate to a geometrical 
drawing ; but vaguely form^ “mstic" 
or other freehand letters are in bad 
taste on such drawings. 

Letters should correspond in con- 
spicuousness or body of colour with 
the rest of the drawing, not being 
obtrusive from great heaviness of 
solid black outline, nor unobservable 
from excessive faintness. Also, violent 
contrasts of heaviness among neigh- 
bouring portions of the title should 
be avoided ; though there may be a 
gradual change, both of intensity and 
size, from the most to the least impor- 
tant words of the title. 

This should, first of all, not exceed 
in elaborateness the draughtsman's 
ability to execute it with perfect neat- 
ness and clearness. Then it should 
agree with the character of the draw- 
ing. Plain and simple letters look 
best on a similar drawi^, while a 
complicated and highly-finished draw- 
ing may receive lettere of more orna- 
mental character. 

Borders. — For line drawinn, the 
border should be a geometrical design, 
in lines, with curvM or angular cor- 
ners, or with combinations of straight 
or curved lines, forming geometrical 
comer-pieces. These borders may 
vary in complexity from a rectangular 
border in single lines to borders wnich, 
though geometrical, may be elaborate 
and elegant. Thus : a plate of varie- 
ties of straight horizontal lines may 
have a plain rectangular border ;• one 
oblique Unes may include 
oblique lines in the border, rither as 
a little tuft in each comer, a truncated 
comer, or a square setdiagonBlly, etc. 
Plates embrac^ curve lines may have 
quarter-oir^ borders, either convex 
or concave inward^— of which the 
former have most dedaion. Sudi 

8 I 2 
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penpeottTO di»winp job also rejm* 
aentM in natural coloun^ the primitiTe 
colours being mixed and varira by the 
judgment of the draughtsman, who, 
to produce the best effects, must be in 
some degree an artist. 

Care should be taken in makii^ an 
elaborate drawing, which is to ipoeive 
colour, that the hand at no time rests 
upon the sur&ce of the paper, as it is 
found to leave a greasiness difficult to 
remove. A piece of paper placed under 
the hand and if the square is not very 
clean, under that also, will prevent 
this. Should the colours, from any 
cause, work greasily, a little prepared 
ox-gall may be dissolved in the water 
with which the colours are mixed, and 
will cause them to work freely. 

Shading. — For shading, camel or 
sable hair brushes, called “ softeners,” 
are generally used : these have a brush 
at each end of the handle, one being 
much larger than the other. The 
manner of using the softener for 
shading, is to All the smaller brush 
with colour, and to thoroughly moisten 
the larger one with water ; the colour 
is then laid upon the drawing with the 
smaller tn'ush, to represent the dark 
portion of the shade, and immediately 
after, while the colour is quite moist, 
the brush that is moistened with water 
is drawn down the edge intended to 
be shaded off ; this brush is then wiped 
upon a cloth and drawn down the 
outer moist edge to remove the surplus 
water, which will leave the shade per- 
fectly soft. 

If very dark shades are required, 
this has to be repeated when the first 
is quite dry. 

To tint large surfaces, a large camel- 
hair brush is used, termed a ** wash- 
brush. ” The manner of proceetog is, 
first, to tilt the drawing, if practicable, 
and commence by putting the colour 
on from the upper left-hemd comer of 
tlm surface, taking short strokes the 
width of the brush along the top ed^ 
of the space to be coloured, immedi- 
ately following with another lino of 
similar strokes into the moist edge of 
the first line, and so on as fsr as re- 


quired, removing Jhe last SBr^lS 
colour with a nearly dry brush. The ^ 
theeny of the above is, that you may 
perfectly unite wet colour to a moist 
edge, although you cannot to a diy 
ed^ without showing tlw juncture. 
For tinting surfaces, it is well always to 
mix more than sufficient coloui' at first 
Colouring Tracings.— It is al- 
ways best to colour tracings on the 
back, as the ink lines are liable to be 
obliterated when the colour is applied. 
Mix the colours very dark, so that they 
may appear of proper depth on the 
other side. If ink or colour does not 
run freely on tracing cloth, mix both 
with a little ox-gall. 

Cuttmg Stencil-Plates.— The 
perforations are made through the 
metal, either by engraving, by etching 
with nitric acid diluted with about 
one-third water, or, what is better, by 
both methods combined. If engraving 
only is employed, the force necessarily 
applied to the graver will sometimes 
stretch the plate unequally, whereas 
by etching alone, the edges of the per- 
forations are left rough, and the comers 
imperfect ; but if the line be lightly 
etched, and afterwwds cleared wi^ 
the graver, it may be rendered perfect 
without any risk of cockling the plate. 
If the back of the plate is smeared 
with a little oil, the cuttings will come 
out clean. A good ground for the 
etching of these plates is made by mb- 
bi^ on them, slightly heated over a 
spirit-lamp, a cake of heel-ball. 

Copper is much better thim brass 
for stencil-plates ; the metal being 
softer, it lies closer to the paper u^n 
receiving the pressure of the stencil^ 
brush. This close contact is a veiy 
important consideration, as it prevente 
the hairs of the brush from gettiiw 
under the plate, and produomg rough 
edges. 

There is a material known as stendl 
or hom paper, that serves exoellB&tly 
for sten(^ that will be used bit a 
limited number of times. 

Plain stencil alphabets will not be 
necessary to a draughtsman, if he is a 
good writer, as they will only save him 
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a little time. A greater saving may be 
effected by the use of words which m'e 
constantly recurring ; as ground plan, 
-front elevation, section; or of interiors, 
as drawing-room, kitchen. 

, For railway or public works, head- 
ings of plans may be cut in suitable 
chMucter and style ; also words which 
arc frequently repeated on any par- 
ticular works, as the name and address 
of the architect or engineer. 

Besides letters and words, there are 
many devices- by the use of which a 
superior effect may be produced, and 
much time saved ; of these may be 
mentioned, north points, plates for the 
repres^tation of surface of country, as 
plantation, wood,, or marsh, comeni 
and borders for -finished plans, and 
many other devices. 

Using Stencil Plates.— The 
brush requires to be squarely and 
equally cut, and to be kept moderately 
clean. If Indian ink ig used, the 
largest surface of the cake should be 
taken to rub the moist brush upon, to 
get it equally diffused and softened 
with colour. A cheap kind of ink is 
sold with stencil platM, which answers 
better than Indian ink, as it runs less 
upon the drawing and presentsa larger 
Bur&ce to the brush. 

After the plate has been in use some 
time, the fine lines and comers become 
Iplog^d with ink, which may easily be 
removed by Boating the plate a sh(n*t 
' time is wann wa^, and afterwards 
lightly bruriiing it upon a fiat surface 
untU quite clean. It must be parti- 
eularly observed that a cloth should at 
no time be applied to the plate either 
to dean or to wipe it, as this would 
be almost certain to catch in some of 
the perforations, uid probably spoil the 
plhte. 

If the plate by improper use becomes 
cpdcled, it may be flattened, if laid 
dpon a bard flat surface, by dmwin^ a 
<^lmdrioal piece of metal, aa for m- 
atance, the plain part ci the stem of 
f ^ ^er) firmly across it several times 
each side of the plate, 

^ using the stencil plate, bold it 
to the drawing by ons sifye only, 


in no instance ^allowing the fingers to 
cross to the op^^te edge. The general 
method is, to place the fingers of the 
left hand along the bottom edge. 
When the brush is diffused with idc, 
so that it is just moist, lightly brush 
it upon a book-cover or p^, so as to 
free the points of any excess of colour. 
In applying the brush to the plate, it 
should be held quite upright, and 
moved, not too quickly, in small circles 
using a constant, eqiwl pressure, as 
light as appears necessary. The sten- 
cilling should be commenced at one 
end of the plate and proceeded with 
gradually to the other, moving onwards 
as the perforations appear Mled with 
colour, being particularly careful not 
to shih the fibers placed upon the 
plate during the operation. If the 
plate is very long, after each word the 
fingers may be shifted, if the plate be 
held down during the time firmly by 
the other hand. Should there not 
quite sufficient ink in the brush to 
complete the device, the plate may be 
breathed upon, which will moisten the 
ink attach^ to the plate. If, after 
the plate is removed, tlw device appears 
light in parts, the plate may be repkeed 
and the defects remedied, if very great 
care be taken to observe that the 
previous stencilling pwf^ly oov^ 
the perforations, ' 

In stencilling words or numbers 
with the separate letters of the alpha- 
bet, draw a line where the bottoms of 
the letters are intended to oome, take 
the separate letters as reqiured wd 

S ince them upon the line, so thftt the 
ne just appWs in the perforations. 
That the letters may be upright, it is 
be^ that the next letter op the slip 
us^ should also allow the; line to 
appear in it. The required 
of the letters apart must bt ^ 
the eye, a pencil mart WbgmMPi 
alter each letter isoompMdr^li^*^ 
in the perforation 
the next letter to be ataneipedb 
With oars, a stencil, pfM irfK le^ 
in dbnatant uae ler mah} yuMw; 'With' 
out care, it ia praqtise^ uptiit by 

♦Alrifiy 
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Bemoving Drawiujn from 
the Board. — Make a |)^cilline round 
the paper with the T -square at a suf- 
ficient distance to clear the glued edge, 
and to cut the paper with a pehknSe, 
guided by a stout ruler. In no instance 
should the edge of the T-square be 
used to cut by. A piece of h^ wood, 
half an inch thick by two inches wide, 
and about the length of the pap^, 
forms a useful' rule for the purpose, 
and may be had at small cost. The 
instrument used for cutting off, in 
any important draughtsman’s office, u 
w^t is termed a stationer's nde^ 
which is a piece of hard wood of 
similar dimensions to that just de- 
scribed, but with the edges covered 
with brass. It is necessary to have 
the ed^ thick to prevent the point of 
the kntfe slipping over. Either of the 
above rules will also answer to turn 
the edge of the paper up against when 
gluing it to the board. 

The Frame for a Drawing is 
to afford a suitable protection to the 
finished drawing, and hence should be 
BO subordinate in design and colour as 
not to distract attention from the 
drawing. 

For geometrical drawings, a gilt 
frame is, in general, preferable to a 
dark-coloured wooden one. Occasion- 
ally the latter style of frame may be 
appropriate, as in case of a very darkly- 
shaded drawing on tinted paper, or of 
a drawing which very completely fills 
the paper. 

It hmdly need be said that a frame 
of plain mouldings is moreappropmte 
for a geometric^ drawing man is a 
oarved or stucoo-moulded frame. For 
ordinaty geometrical drawings, nothing 
is wettier than an Oxford frame of 
light oak, or a plain gold frame. 

Vegetable Parchment is made 
by dipping ordinary paper, for a few 
leoondi^ mto a solution, contui^ 
one part water to six sulphurio acid ; 
then washing it carefully, to remove 
every traced aciiL 
MMking Pencil Drawinga In- 
4^ble.’--<a) Lay the writing in a 
(ihallow dish, and pour idcimoied milk 


upon it. Any spots not wet aft first* 
may have the milk placed upon them 
lightly with a feather. \^en the, 
paper is wet all over with the raffit, 
take it up, and let the milk drain off, . 
and remove with the feather the drops 
which collect on the lower edge. 
carefully. 

(6) Prepare water-starch, in the 
manner of the laundress, of such a 
strength as to form a jelly when cold, 
and then apply with a broad camel- 
hair brush, as in varnishing. 

(c) The same may be done with thin, 
cold isinglass water or size, or rice 
water. 

Mounting Engravings. — 

Strain thin calico on a frame, then 
carefully paste on the engraving so as 
to be free from creases ; afterwards, 
when dry, give two coats of thin size 
(a piece the size of a small nut in a 
small cupful of hot water will be 
stroi^ enough), finally, when dry, 
vami^ with white hard varnish. 

B«newing Manuscripts*— 
Take a hair pencil and wash the part 
that has been effaced with a solution 
of prussiate of potash in v^ter,.and 
the writing will again appear if the 
paper has not been destroyed. {And 
sec Ink.) 

Uniting Parcbment to Paper, 
or Wood.— (a) The sur&oe of the 
parchment must first be moistened 
with alcohol or brandy and pressed 
while still moist upon glue or paste. 
When two pieces of paiebment are to 
be joined, ^th must be moistened in 
this way. It is said that the papor 
will sooner tear than separate wliW 
it has been thus fastened together. 

(6) Anothw way is to put a thin 
peoe of paper between the surfaces of 
parchment, and apply the paste. This 
forms a firm joint, and oan with diffi- 
culty be separate. Glue and tour 
paste are best adapted for uniting sur- 
faoes of parohment. 

Tracing Paper*— (a) Wash vwy 
thin paper with a mixture of : 
of turpentine. 6 j rosin, I ; btffiea Uu^ , 
oil, 1, parts by weight, if^plied withal 
a am sponge. 
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wd turpentine. If required to take 
'vradwr odour, it must m washed ova* 
with oxogail and dried before being 
need. 

(c) Open a quire of double-crown 
tiwue paper, and brush the first sheet 
mth a mixture of mastic varnish and 
nil of turpentine, equal parts ; proceed 
witii each sheet similarly, and dry 
them on lines by hanging them up 
singly. As the process goes on, the 
under sheets absorb a portion ol the 
varnish, and require less than if single 
sheets were brushed separately. 

(d) Any kind of opaque draMring 
paper in ordinary use may be employed 
fortius purpose, stretched in the usual 
way over the dewing to be copied or 
traced. Then, by the aid of a cotton 
pad, the paper is soaked with perfectly 
pure benzine. The pad causa the 
benzine to enter the pores of the paper, 
rendering the latter more transparent 
than the finest tracing paper. The 
most delicate Unes and tints show 
through the paper so treated, and may 
be copied with the greatest ease, for 
pencil, Indian ink, or water-colours 
take ^ually well on the benemised 
snr&oe. llie p^per is neither creased 
nor tom, remaining whole and supple. 
Ind^, pencil marics and water-colour 

hut betta upon paper treated 
, in Uiis way than cm any other kind of 
tracing paper, the former being rather 
difficult to remove by rubber. When 
huge drawings are to be dealt with, 
the benziiie treatment is only applied 
in parts at a time, thus keeping pace 
with the rapidity of the advancement 
of the work. When the copy is oom- 
pV»ted, the benzine rapidly evaporates 
and the pcqur resumes its original 
white and opaque appearance wiMut 
Maying the fiuntyet trace of the 
benzine. If it is desired to fix lead- 
paioil marks on ordinary drawing or 
this may be done bv wet- 
it wiw ^k and drying in the air. 
If: Pikptr is made by ntb- 

.jbhlg white paper with a oompoeition 


I A Bedaoed Scale4 

— ^ oiSogf ol'tdUow, 4 OK. pow 

dercMi blaw-leaNi) | pint of Imseea^ 
and eufficieift lampblhck to make it of 
theoonsiBtency of cream, ^ese Should 
be melted together and rubbed on the 
paper whilst hot. When diy it will 
be fit for use. (See Carbon Paper 
IN Copying.) 

Copying Drawings to a Be- 
duced Scale. — Following gfe 
methods of copying a drawing to a 

scale ? of the original scale by means 

M 

of an easily-oonstmcted geometrical 
diagram, which may bo found useful 
to mechanical and architectural 
draughtsmen — at any rate, in the 
absence of proportional compasses. 
Indeed, when m is less tlian 3, work- 
mg with a diagram is at least as ea^ 
as working with the clumsy instru- 
ment just named^and the results are 
as accurate, supposing the diag^Rni to 
be carefully constructed. 

(a) In 185, let A and B be fixed 
points in a piece of cardboard or thick 



drawing paper, and A B P, any tyo 
lines drawn from them and meeting 
in P. Then, if in all oases APss 
m . BP, the Icons of Pis acirole whose 
centre (T) is on A B produoqd. 

To prove this, draw PN perpen- 
dicular to AB, or AB pirod«boa4 h$t 
BN = x, P = y,,SBd oMder M 
length of AB(tbe^6atd) m 
ing unity. Then — ^ 

from which we derive^ ' f ■ 
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lUs If tlie ' Wquftilw to % omsle, 
m* — 1 

~ By giving to m different 

fft* — 1 

valuee, we can calculate the corre* 
spondi^ values of BT and TP. Thust 

if m = which is the ratio used in 

isometric projection, it will be found 
that BT = 2, and TB = 2*45. If 
fn = J, BT = 0*8, and TP = 0-67, 
etc. Thedifference between the short- 
est length, A P, that can be taken on 
the original drawing and AH, the 
longest, decreases as we increase m, and 
it is easily shown that the range of the 
instrument, in its most simple form, is 
expressed by the formula — 


Sor any measurement dmrter thaa 
AD, whenitoannotbetakenindireetly 
(toat u, as the difference between two 
longer measurements), a supplmneh- 
tary circle, constructed to a shorter 
base than AB, is required. In Uie 
diagram, Fig. 186, from A draw any 



AH = ?!L+^AD. 

in — 1 

In practice it is rarely necessary to 
calculate numerically the lengths B T 
and TP, for by a simple geometrical 
construction we are enabled to produce 
a diagram to any ratio m, given two 
lines whose lengths are in that ratio. 
Thus, suppose A B to be a suitable 
length for the base, and A P to equal 
m.BP. Bisect the angle APB by 
the line P D. Then, since, Iw Euclid 

yj g ’ ’ 

AD:DB::AP:BP 
AD;DB:; in : 1, 


which shows that P D is a chord of the 
required circle. Bisect P D in L, and 
draw L T perpendicular to P D. Evi- 
dently T, since it lies on both L T and 
A H, must be the centre, T P being the 
r^us. Describe the circle, and the 
diamam is complete. 

The mode ox using the diagram re- 
quires little explanation. A len^h 
A P, from the original drawing, beir^ 
set off with ordimuy compasses from 
^ deteraunes the position of the point 
r, and we take P B for the correspond- 
ing lenjrth in our copy. To prevent 
their holed hy compass points, A 
end B ought to be protected by horn 
oentros. 


line, AA AD, the shortest of the 
measurements ; join H A, and through 
T, B and D draw lines peuallel to HA, 
meeting AA in ft, mid d respectively. 
Then, A ft is the new base, and t the 
centre of its circle, of which the radius 
is td. Supposing AB to be of suffi- 
cient length, a third circle and base 
can be derived from the second, a 
fourth from the third, and so on ; and 
it is ea^ to see — since the two circles 
in the figure are tangential to the arc 
/DA, described from A as a centre 
with the radius AD — that any 
measurement found on one drole 
I cannot be found on any other, and 
I therefore that no doubt need occur as 
to which base a measurement applies 
to. When there are but two oMes 
and bases, as in Fig. 186, since Ah s 
AD, we We 

AD = !!-±4.Ad, 
m — 1 
and 

AH = 5±i.AD, 

m - 1 

In practice more than twodrdleBare 
rarely required; but if we had '» 
circles, aiM I and t wtare the greatoto 
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and least measurements withitf the | 
range of the instruments, then — 


e = (^y., 

Vm — 1/ 


(6) Suppose that the drawing is to 
be reduo^ to three-fourths,' draw a 
straight line AB (Fig. 187) of any 



Pm. !«. 

lengtn. From any point A drop a 
perpendicular A C at right angles to 
AB. Lay oflf on -AC a conTenient 
distance AD. Then with D as a 
oentre and radius of a length of which 
AD is tiaoe-fourths the original 
draw^, cut AB in E, join DE and 
the dia^am is complete. 

If any dimension EF from the 
4 ioriginal drawing is with compasses 
a^ed from E along ED, then FO 
be the reduced ^xnension. 

It is not neoessaiy in practice to 
draw ^ line FO, as, oscillating 
the pdnt of the compaHses, the point 
of perf^t contact will be eaoiy wt, 
and will be the required reduction. 
The lines AB and DE may be pro- 
duoed in the directum of the dotted 
Bhes, theceby enidding the draughts- 
man to measure loiw distances than 
that for which the diagram was at first 
boostruotedt should occasion require. 


DRyiNG*AND Desiccating. 

(See also 

EtAFOBATINO, PbESEBVINO, BTC.) 

Althodoh diying and desiccating are 
terms which nave the same meaning, 
viz. the removal of moisture from 
wet or damp goods, yet in trade appli- 
cation the drying of goods does not 
necessarily mean the removal of every 
particle of moisture, whereas desicca- 
tion applies more to processes by which 
substances are dried to the utmost ex- 
tent short of burning them. The 
same kind of appliance may therefore 
serve for either, though this is not the 
cawalv^ys. Drying rooths, with which 
this subject commences, could scarcely 
be considered suitable for desiccating 
goods as or^narily understood. 

(a) Dryug* iioomf.— Tl^ pro- 
cess of diying in rooms prepared fsr 
to purpose depends on the fact that 
air can and will readily pick up or 
absorb moisture, much as an absorbent 
znaterial will. There is, however, a 
lumt to the watm*-holding capacity of 
air, and it is neoessaiy in the first 
place to introduce air which is deficient 
m moisture, and then, y^hen it I w* 
absorbed what it can, to cany it away. 
’The drying capacity of air is to dif- 
ference between the moisture it con- 
tains and the amount required to 
saturate it ; by saturation bei^ meant 
the utmost capacity the air has for 
moisture. When air has up all 
to moisture it can, ft is said to be 
satumted, and can absorb no more, 
and if by chance it .has mere ton it 
call hold, its dew point, the poixit at 
which air deposits mobture, wiU mafii’ 
feet itself. , - . ^ 

A table Showing to mdil^ 
oitiee of air at duferent t 9 iqpemtaiie« 
is here given, and it ^ 

at high temperatures to 
is out of . relative |m)pmoa. 
instance, a rise of BO® 60° 

F. allows of ah inerense m to 
hdid of d*60 gr. pwip^ buk h rbe of 

BO® from 00® Jto 
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(3*6886 of 8*39 gr. By this it will b6 
866n that a peat 6(K>nomy and effect- 
iveness is obtained with a high tem- 
perature, and, roughly* it can be 
computed that the di^ng capacity of 
the air is doubled with each rise of 27° 
temperature. As a rule 130° F. is 
considered the best temperature for 
ordinary laundry goods, doing no in- 
jury to the go^ and proving veiy 
satisfactory. The temperature may 
fall 30° when the wet clothes are first 
put in, but it gradually rises again as 
the go^ become dry. 


The Quantity of Water that Air 

IS CAPABLE OF ABSORBING TO 

BECOME Saturated. 



Gr. 


Gr. 


Gr. 


Gr. 

op 


OF. 

iwr 

Ou. 

OF. 

per 

Cu. 

«F. 

per 

Cubic 


Foot. 


Foot. 


Foot. 


Foot. 

10 

1 

46 

>1 

86 

12* 

141 

68 

16 

H 

60 

44 

90 


167 ! 

86 

20 

** i 

66 

6 

95 

16; 

170 

1134 

26 

1 U 

SO 


100 


179 

138 

30 


66 

61 

105 

22 

188 

166 

32 

1 

70 

8 ! 

liO 

25* 

195 

194 

36 


76 

94 

116 

30 

312 

265 

40 

LIj 

80 

lot 

130 

42* 




Note . — The atmosphere, whatever 
its temperature is never quite satu- 
rated. Its humidity varies, accordu^ 
to the time of year and the weather, 
from 76° to 90° of complete satura- 
tion. 

The successful working of a drying 
room is best obtained by stove-heated 
air, if care is exercised in preventing 
iheair reaolung too high a temperature. 
Next to' this oome h^h-nressure hot 
water and steam, lastly, low-pressure 
hot water. There is no objection to 
the nature of the heat furnished by 
either, but with the last an expensive 
quantity of pipe would be ne^ed to 
keep a free supi^ of new air oon- 
at 130°. in any case, it is of 
^e highest importance that moisture 
be not added to the heated air. There 
must be no vapoxiung trough whiiih 
ffovidea hosftkh^. to the warmed air 1 


supplied to rooms ; it must be delivered 
into the chamber as dry as possible 
(and it will be very dry if heat^ from, 
say 50° to 130° without the addition 
of moisture), and it must not stay long 
there. 

It is of practically no use whatever 
to heat the air of a ^ing room, if it is 
not allowed or caused to escape as soon 
as it is saturated, or nearly so. In 
oth«r words, full and free ventilation 
is of vital importance in obtaining 
success. Quite large numbers of in-^ 
stances have met the writer's notice in' 
which a full d^ree of heat has been 
supplied by pipes, but no ventilation. 
In other cases there has been ai^ out- 
let ventilator for the escape of the wet 
air, but, as no inlet was provided, the 
air did not move. In still other cases 
there have been inlets and outlets, yet 
no movement of air. as the vents were 
merely holes. If toe air is to move, 
some force must be brought into play 
to impel it. The outlet may m a 
chimney to induce a draught or the air 
may be extracted ly a :l^. In case 
of stove heat, if the furnace is a few 
feet below the room the warm air 
duct may (ueate a sufficient velocity to 
the air to make a plain hole act as an 
outlet to the room. This is supposing 
the room stands quite clear of sur- 
roundings, and will get no down-blow 
or back currents of external air. • 

Another detail to ensure effective- 
ness is to arrange the inlet and outlet 
so that the air will have contact with, 
surround and penetrate eve^ article 
that is to be wed, and this is best 
done by having both inlet and outlet 
at the bottom of the room. ilg. 188 
shows one way of doing this (with 
stove-heated air) by whiim a unitod 
diffusion of the hot dry air is made 
very certain, and it serads impossible 
that any pe^ of the chamber can 
escape bei^ affected by the air that 
passes through it. It will be seed thah 
. the inlet is %a pipe coming throQ|^ 
the floor, and toe outlet, wlffch, u- 
though leading away from fha top, 
really starts from two ot more points 
I near the bottom of the room toe 
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tubes shown. At the junction piece 
at the top is a valve or adjustable 
register, which can be opened to start 
the draught in the outlet shaft when 
desired, but at other times it is closed. 



Fio. 188. 


The arrows in the illustration show 
the direction of the heated air when 
this ceiling register is closed and the 
room is in non^ use. 

Fig. 189 shows the method adopted 
by the writer in heating and ventilat- 
ing a drying room for wet fibre goods 
used in fine brush making. The mate- 
rial was spread out on wire trays, 



Fia. 189. 


these beingplaoed on open lattice 
tj^VeSi Tite available heat was steam 
80 lb. pressure, and it was found 
^Hiat sht rows of 8 in. {upe on each 
sideof tberoom^ which was 10ft., wide 


served well. The pipes were encased 
with partly ^ted casings, the purpose 
of the cases being to ensure that the 
air coming in through the inlet open- 
ings should have close contact with 
the pipes. 

The minimum size of fresh cur duct 
and outlet shaft should be one square 
foot area for every 500 cub. ft. of 
space in the room (when empty),* this 
being a room, say 8 ft. each way ; and 
the outlet shaft should be at least 
twice as high as the room, say 16 ft., 
or higher. With a higher shaft a 
smaller area would suffice. It may 
seem needless to impress on readers 
that the fresh air must be absolutely 
clean, for laundpr work at least, and 
for this purpose it becomes essential to 
filter the air (at the cold inlet) if the 
work is in a populated place. Even 
* with a very pure» unpolluted country 
atmosphere, a wire-gauze strainer is 
needed to arrest particles of flying 
material and insects. The filtration is 
effected with cotton wool, cheese cloth 
or muslin, and it is very necessary that 
the user quite understand that the 
filter merely arrests impurities and 
holds them, so that the renewal of the 
filtering material must be done at 
regular periods, which are governed by 
the condition of the atmosphere. 
Damp, without dirt, will clog the 
pores, which would make it appear 
that the filter had better be on the 
warm air side of the heating chamber, 
but this is never done. 

When heating a drying room by hot 
water or steam the detail of ventilation 
and air movement must be ooniedered 
differently. One of the objects 
of the heated pipes is to warm the air 
so'as to increase its oapadty--its thirst 
—for moisture. To warn the goods 
effectively, and let tl^s eit warmth 
the best way it can, is wSIhig m ^ 
wrong principle, altbottg^ ii oUkn 
done. Heat tuui no oapaoMyi^ water, 

• These itses are ftr ftr wet 

clothes, which sieabeut thawriteStiiM^t^ 
sre treated la tWa way. Far eabltanerB of a 
drier nature, smaller dnotsiiid ihani..wlth a 
oorreapoDding decrease fii tbs air4a|ifMy> 
beased. 
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neither have the walls of the room nor 
the pipes. It is the a!tr and the air 
only that will rob the clothes or goods 
of moisture ; but its powet to do this, 
as already stated, is so very much 1^ 
when the air is cool than when it is 
hot. Effort must be made to warm 
the air, this warmth giving it a dry- 
ness and affinity for water, and this in 
turn being satisfied by the water from 
the goods that require to be dried. 
Heat without ventilation will not dry 
goods. It might convert some of the 
moisture into what might be called 
steam vapour, but unless this was 
carried away it would be redeposited 
on the goo^ when the temperature 
fell. 

(6) The process of drying depends 
on the fact that heated air will absorb 
moisture as a sponge absorbs water. 
When air has tuen up all the mois- 
ture that it can, it is said to be satu- 
rated. The dr^g capacity of air is 
the difference Iwtween the amount of 
moisture contained and that required 
for full saturation. In general terms 
idr containing 85 per cent, of moisture 
is called damp ; 66 per cent, , moder- 
ately dry ; 60 per cent., dry ; 36 per 
cent., very dry ; and 25 per cent., 
extremely dry. The drying capacity 
of air increases vnth the temperature, 
a cub. ft. at 80° F absorbing about 
2‘19 gr. of water, while at 130° it 
^e up 42*6 gr., or about 20 
times as much ; this shows the ad- 
vanti^ of heating air for drying to a 
moderately high temperature. 

For each increase (d 27° in the tem- 
perature of the air, its drying capacity 
IS doubled ; in other words, the capa- 
city of the drying room can be doubled 
by inoreasiDg the temperature of the 
room 27®. Fur ordUnaiy laundiy 
work a temperature of about 130° has 
been found the most satisfactory. 
Whwi wet clothes are first placed in 
the room, the temperature falls from 
20° to 80°, but gradually moves up 
cgain as the goods become diy. 

The sucowul oonstructaon of a 
frying room depends upon plenty of 
beat and a bountiful supply of fresh 


clean air. In no system of heating are 
the benefits of direct radiant heat more 
manifest than in the drying room ; 
for this purpose the heating surface is 
most effective when so placed that 
the direct rays of heat it will 
strike on at least one side of the 
article to be dried. It is, however, 
of more importance that the air supply 
should be so arranged that in addition 
to being brought in direct contact 
with the heating surface it will also 
penetrate and completely surround 
every article to be dried. A rapid 
moving current of air, say 250 or 
500 ft. per minute, according to the 
articles to be dried, is the moat effec- 
tive. It is for tl]^ reason that the 
month of March is the best time for 
out-of-door drying. 

In dr 3 dng rooms of ordinary steam 
laundries as generally constructed, 
either no provision or one totally in- 
adequate is made for the entrance of 
fresh air ; this, combined with the 
improper arrangement of entrance and 
exit openings, when any are provided, . 
results in great waste of heat, ukewise 
fuel and prolongation of time for dry- 
ing that would otherwise not be re- 
quired with a properly constructed 
drying room and loss relative thereto. 
Many firms manufacturing laundiy 
machinery express their ignorance of 
this subject by illustrati^ in thtir 
catalogues drying rooms with an exit^ 
at top of room only, with no provision 
for a supply of fresh air. An exit at 
the top of the room is allowable for 
just one object ; that is, to establish 
a draught in the vent chiinney. Afl^ 
this has got well under way the oeOing 
exit should be closed and i^e floor exit 
used. With the air entering at the 
floor and with tiie exit at the ooling, 
it will move in a strught line from 
the inlet to the outlet and beoome 
only partly saturated, the result being ' 
a loss of heat and fuel. With the 
inlet and exit at floor, the air is 
Jirought in contact with the artideB 
to be dried in both the upward an4 
downward current and being oonflned 
longer becomes more fully saturated. 
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* From the above it will be seen that ( than unstarched ones. Having found 


the two points to be looked after in 
the construction of a diying room are 
to have sufficient surface to heat tiie 
air to a high temperature and to have 
it so arra^B;ed that the radiant heat 
will be most effective, that is, so that 
it will strike agunst all of the article 
to be dried if possible ; to have the 
inlet and main eiit at the floor, 
ample size and so arranged that 
air will not opfy become thoroughly 
heated uTOn eatezing, but will pene- 
trate and surround the goods to be 
dried. As an auxiliary' to Uie floor 
ouHet an eniarance into the chimn^ 
at Hie ceiling can be made for the 
purpose of establishing a current, the 
entrance being provided with a tight 
fitting damper, which should be clo^ 
after starting, as the floor and ceiling 
exit dampers can be made to opmte 
together, the object being obvious. 
During room closets are generallycon- 
struo^ about 10 ft. high and, when 
sliding racks are used, about 8 ft. 
wide, the Iragth vatying witii the 
amount of wwk to be done. In hos- 
pital work an aQowaooe of about 1 aq. 
ft. of drying rack for children, 1| eq. 
ft. for men, and 2 sq. ft. for women 
will generally give satisCactory results. 

During rocnns in whidb sliding racks 
«re used are generally 10 ft, wh by 
8 ft, wide or deep, each rack being 
anwt 7 by 7 and 1 ft. wide, eontain- 
il!lg two 8^ of bam or about 100 sq. 
ft. of surlaoe. From this it will be 
seen that the number of sq. ft. of 
nek smfsce reauired divided by 100 
equals the numUr of mcka ; in other 
words, meh nok is suffloient for 100 
diildr^ 60 man, or 50 women. If, 
m plaoe cl rsbki, clothes lines or port- 
abU horses, are need, the small hos- 
pitals aUm St 7, and 10 cab. ft. for 
eaeh' child, aim, and woman reapeo^ 
tiv^, and mto'lialf thk amount for 
"^laiiar boMitala. Olothas, after proper 
m from 50 to 100 
cittt. nuMW thim when diy, and 
viiBklintaa more, denradinff anon 

iwfrc' 2i fkt oknl more 


the number ^of racks required add 
1 ft. (making an allowance of 6 in. at 
each end) thd total will be the length 
of the room, the height being 10 ft. 
and the width 8 ft. Approximately, 
this equals about 100 cub. ft. per 
rack. The amount of steam radiation 
required with a proper supply of fresh 
air equals about 1 sq. ft. to 3 cub. ft. 
of space, or about 35 sq. ft. per rack. 
For hot water work allow twice as 
^much surface for like conditions. For 
fresh air supply allow 2 sq. in. per sq. 
ft. of steam surface, and half this 
amount per sq. ft. of hot water sur- 
face. For exit opening allow 60 per 
cent, more, and if the floor of the 
room is prorated with small holes 
for the inlet of fresh air, the above 
inlet areas should be doubled to allow 
for friction. An approximate weight 
per yard of clothes aftor wringing is 
about as follows : Flannel skirts, 1 lb. ; 
sfn^eads, 1 lb. ; sheets, *6 of a lb. ; 
blankets, 1*125 lb. each; idiirts, 
about lb. each ; pQlow oases, about 
k lb. ; and each towel about | lb. 
file weight of the water remaining in 
dothes ^ter wringing is about as fol- 
lows, the weight .when diy being 1 : 
Flannel, 2^; calico, 1*8; silk, 1*50; 
and linen, 1*2 lb. Under ordinaiy 
conditions the atmosphere is about 
50 per cent, saturate, so that the 
amount of moisture that a cub. ft. of 
air wiU take up, providing that it is 
saturated on leaving the diying room, 
is equal to the grains of vapour per 
cub. ft. for the tem p e m t u re to whidi 
the air it heated, as par pmioiia tah^, 
minus one-half the w<e^t in gmine 
contained in the afar at its catinnto 
tempmtnre. 

Niwin^^Allow that thpalrlNMl 
at60<»andisfrt]l rntuml^ i# 
it is heated to 180^ F ai^ tl 
on beiiig rdmsed. BaMM 
60° oontains 5*82 m 
water, per oul^ ft. ; at JWtiBilaa 

. air oonti^ 42*5 gr. , 0 iffr ^ 
entwing at 60° per 
latodTtt win cotjNni * 

2*91 gr. Satumtod 66»- 
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tains 42*5 gr. which, less 2*91 gr., is 17681 

equal to 59*59 gr. of Water that the 20 ®*1* 

air will take up in passfhg through 

the drying room. If the air was only The height of a drying room cbim> 
half saturated on leaving the drying ney should equal at least four times 
room, it would absorb 42*6 X *5= the height of the room, or, for a stand* 
21*26 — 2*91 = 18*34 gr. of water, ard room, about 40 ft. The velocity 
removed per cub. ft. of air. If we of the air in the chimney will average 
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have to evaporate 100 sq. ft. of water, 
it will require 100 x 7000 (gr. per lb.) 
-^ 39*59 = 17,681 cub. ft. of air 
heated from 60® to 130®, or 70®, the 
air on entering being 50 per cent, 
saturated and niUy saturated at exit. 
Under ordinary conditions 1 sq. ft. of 
steam heated surface will heat 5 cub. 
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ft. of air 100® to 130® per minute, 
depending upon the temperature of 
the air at inlet ; in praoUoe it is safe 
to work on this bads for a}! ordinary 
drying work. Allowing that the 
eh^e qmtity of water is to be 
eiwhoraied k 20 mhu, the so. ft. of 
heilh% sqilaoft Inquired 
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about 300 ft. per min. fm* ordmaiy 
conditions, and it wOl invariably be 
found safe to base the area on this 
velocity and by the following formula— 
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The area of flue required to move 
17,681 cub. ft. in 20 min. is 424 sq. 
in., or an 18 by 24 in. flue 081 
20 s 884 cub. ft per min. ; 884 
300 s 2*96 sq. ft. or about 424 eq.i 
in.). Another impoMpato(m[ddsmtih« 
in the construction of a dfyj^ fook, 
is to seoure dean fMi air. cpnV.^ 
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generally be accomplished by screening 
the cold air supply through cotton 
cloth. Asa rule it should be taken 
from the northwestern side of the 
building. The accompanying figm^ 
show several arrangements of drying 
rooms, with and without portable or 
sliding horses. Figs. 190 and 191 show 



plan and elevation respectively from a 
drying room particuWly adapted to 
private houses, inasmuch as the flat- 
iron stove heats the drying rooms and 
jKoduces the circulation of air. As 
shown by Fig. 190, in one corner of 
the room is placed a stove used for 
heatang ixxms, being inclosed by wire 
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nettioggens^y If-in. opesh mounted 
oh chumel iron frames, the inolosure 
being mitered by a dMr of similar 
oonstniotion in the laimdiy. The 
rests on a cast*iron grating 
r ^g^iBoing direct into a cold air box. 
'^Tno.jw iar-tfae stove is carried into 
' A dmimey in a comer of the drying 


room, diagonally opposite the stove 
the entrance into the chimney for the 
exit of air being at the floor. Hie 
flue in the vent chimney has a tendency 
to produce draft. The iron grating 



around the stove should be extended 
from floor to ceiling, thus preventing 
any clothes from coming m contact 
with the stove. Oftentimes better 
results will be obtained if the door 



Fie.4» 


between the laupdry mid Ibohre is hf 
wood tinned on insidh, ih. {dsde of a 
gtong *, this keeps ell ^ h^ hi 
the diyhig room. . Figs. jl99 add 1^3 
show plan sad^alevation yeq^eetiyely 
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of a drying room heated by a wall coil overhead, the cold air supply 
coil, the cold *dr being ‘t^en in under brought from floor up to ceiling and 
the coil and discharged through a vent entering room above steam coil, the 
register in the floor at the centre of air passing downward through the 
the room. It may be well to state coil, with exit at the floor. i"igs. 196 
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the heat being supplied by a stove, 
furnace, steam coils, or otW system 
below the room ; the vent for this 
room is through galvanised iron pipes, 
one in each corner terminating in a 



Fig. 201 


flues being connected to the ventilator 
into which ‘-the smoke pipe enters. 

201 shqjvs plan and F^g. 202 eleva- 
tion in two sectio-is of a drying room 
in which the scheme, while expensive 



FlO. 203. * Fio. 201. Fig. 206. 


ceiling ventilation at centre of room. 
Fig. 198 is a general view of a d^^g 
room showing sliding horses. Fi^. 
199 and 200 are plan and elevation 
respectively of a drying room with 



Fra. 202. 


«tove in qentre resting on a cast iron 
mating opening into the cold air duct. 
The stove shomd be inclosed by wire 
goa^. The flue for it should be 
* earned up through ceiling and into 
^ the vent flue. Vent flues can be 
formed in each comer with galvanised 
aheet iron as per sketch, Big. 200, the 


to construct, utilises the radiant heat 
to the greatest advantage and gener- 
ates a circulation of air in all parts of 
the room. Figs. 203, 204, 206, and 
206 show some details of construction. 
Figs. 207 and 208 are respectively 



Fio. 300. 


broken plan and elevation of a dnSng 
room heated by a fura^ie. on 
the same floor, the smoioft pipe "being 
carried into the vent flue. If dedred, 
the air can be made to rotate aroun j 
but good results are wA always ob- 
tained in this case. ^Portalie, slMmg 
hones or clothes lines can be used for 
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hanging the clothes 09 while drying. 
(Heating and Ventilatioift) 
Chemists’ Hot Air Bath or 
Closet. — The theory of a perfect 
method for air-drying suggest^ two 
things as indispensable. 



1. A constant current of pure dry 
air brought to the desired degree of 
temperature before admission into the 
drying chamber. 

2. A regulated source of heat. 

Both these conditions to be under 

perfect control. 



I place current first as being the 
nu^ important item, and the one to 
whv^ hitherto very little attention 
appears to have been paid so far, at aU 
events, as regards the temperature of 
the ourmit when admitted into the 


drying chamber. As for the source of 
heat, this has been brought fairly under 
control by previous experimenters by 
the use of one or other of the severri 
thermostats, though I was unable to 
discover one quite suited to the 
purpose. 

To meet these requirements I have 
designed the instrument shown in Fig. 
209. It consists essentially of a 
double jacketed cylinder with air 
passages, so contrived as to compel the 
air used for the drying to circulate 
between the jackets before its finad 
admission into the drying chambw, in 
such a manner as to ensure that its 
temperature shall be raised to the 
required degree before it is allowed to 
come in contact with the thing to he 
dried. Moreover, as a secondary, but 
still very important consideration, the 
inlet of the air supply is so placed that 
the air used for drying is kept as 
distinct as possible from all contact or 
admixture with the products of com- 
bustion, such products naturally being 
loaded with watery vapour and CO). 
The pure air thus heat^ before enter- 
ing the drying chamber is evenly 
d^sed over the whole area of the 
bottom of the hath, between it and the 
perforated false bottom which forms 
the floor of the drying chamber ; the 
air then ascends b(^y as a solid ^ 
cylinder, and escapes by the tall chim- 
ney of the domed glass cover. In this 
way vigorous circmation of dry hot air 
is constantly maintained which effects 
a rapid and uniform drying, such as no 
ordinary air-bath can accomplish. We 
will now turn to a consideration of the 
source of beat and its n^gulation. This 
consists of a Bunsen air-bumer placed 
in the cavity under the bottom, but 
the heat is first received upon a solid 
disc of metal, separated by a sufficient 
space from the tottom to prevent the 
heat of the flame being transmitted 
direct to the bottom of the bath, ihe 
object being to avoid any localisation 
of the heat. Moreover, the mass of 
the metal disc besides acting as a dis- 
tributor, also serves as a reservoir of 
heat and assists in maintaining the 
2 K 2 
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equality of temperature, but this 
equality is chiefly provided for by an 
entirely new form of thermostat. It 
is to be observed that witliin the two 
jackets already spoken of is placed an 
annular copper vessel, which forms the 
boundary wall of the drying chamber. 
This is a cylinder composed ot two 



thicknesBes of thin sheet copper, en* 
closing an air*space of 5 mm. wide, 
cm. circuit, and 22*75 cm. in he^ht. 
It is securely closed top and bottom, 
and has a capacity of 1100 c.c. This 
consUtutes theheatr^i^ting cbamb^ 
-Ot thfismostat, the cavity <rf which is 
connected up to a U tube, having 
mercury in t^ bend. Gas is admitted 
on the other side of the U, and by 


means of an arrangement, such as is 
usual in a gfas thermostat, depression 
of the mercury in one limb cuts off the 
main gas supply, which can then reach 
the burner by a small bye-pass only. 
By means of a screw at the top of the 
other limb of the U, air can be ad- 
mitted into or allowed to escape from 
the regulator. With the rise 
or fall of the temperature, and 
the consequent exi^nsion or 
contraction of the air contained 
in the regulator, pressure is 
exerted or withdrawn from 
the surface of the mercury, 
wliich is thereby forced down 
the one limb and up the other. 

The reference letters indi- 
cate as follows : A, Diaphragm 
completely separating the dry- 
ing from the combustion 
ck^ber. B, Perforated false 
bottom, k C, Outer jacket. D, 
Inner jacket. E, Copper re- 
gulating clramlier or thermo- 
stat. F, Baffle plate. G, 
Apertures in jacket C giving 
admission to air for combus- 
tion. H, Apertures for the 
passage of air between the 
jackets for drying. I, One 
of three apertures for escape 
of products of combustion. 

K, Apertures in inner jacket 
D for passage of drying air. 

L, Burner. M, Thick metal 
plate for receiving heat of the 
flAme. N, Mercury U tube. 
0, And ito connection with 
copper regulator. P, Screw 
whereby the degree of heat is 
regidat^. B, Gas supply. S, 
Tube with bye-pass. 

I have aheady mentioned 
ihe capacity of thiscopjter regulator is 
1100 C.C., theooeflflcient of expansionfor 
one d^ee Centigradebeisg ' 00367 , the 
alteration of volume for a single d^ee 
of temperature at boiling point will w 
about 3 cubic centimetr# (2 ‘95). It 
is therefore p labi we have here a means 
of r^ulation of the temperature of 
extraordinaiy sensitiveness, and ac- 
cordingly we find we can command 
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vrhat practically amounts to a fixed 
temperature at any desfred degree, and 
seeing that the copper regulator en- 
tirely surrounds the drying chamber 
and tliat the whole of the air employed 
in the drying process must of necessity 
sweep both its surfaces, exterior and 
interior, amounting to nearly half a 
(*4459) stjuare metre in extent, it 
follows that no local currents can 
interfere with the accuracy of its 
workings. You will agree, 1 am sure, 
that this is a grand point. 

A Page’s regulator, or any similar 
instrument, may be all very well in a 
still atmosphere, but where a current 
is concerned it is not unlikely to be at 
fault and thrown out of working from 
one pause or another, purely local, such 
for instance as l>eing sluulowed by an 
object in process of drying, or lieing 
placed where there is either an undue 
amount of current, or too little, or in 
an eddy. Our arrangement lias a 
further advantage of occupying no 
space within the drying cliamber. 
Having said this much respecting the 
principles involved in the design and 
the mode of construction, let us now 
pass to a consideration of its perform- 
ances ; but before doing tliis it will 
be as well to relate some particulars 
concerning difficulties encountered in 
connection with the regulator. When 
first set in action there was no getting 
a fixed degree of heat ; the thermo- 
meter kept steadily mounting, degree 
by degree without apparent cause. 
Naturally we looked for some escape 
of air from the cliamber of the regu- 
lator, but the closest inspection fidled 
to reveal any point at wliich escape 
could take pla^, and it was only by 
immersing the copper regulator in 
water and blowing through the tube 
attached that enabled us to discover 
several tiny leaks in the solder. After 
these were made good and the test 
repeated, the thermometer still re- 
corded a constantly increasing tem- 
I^rature. Again and again we went 
through the process of searching for 
leaks, but all in vain. Fixity of tem- 
perature seemed impossible, when at 


last I observed some condensation of 
moisture within the U tube on the 
regulator side of the mercury. This 
at once gave the clue to the cause of 
the rise of temperature. Each time 
of immersing the regulator in the 
water, when search was being made 
for leaks, a small amount of moisture 
must have gained access into the in- 
terior, and this, as the temperature of 
tlie bath was raised to boiling point, 
beciwne converted into steam and 
mingled with the contained air. So 
long as this moisture remained at the 
high temperature of the interior of 
the regulator, it exerted the vapour 
tension due to that temperature, but 
little by little a certain portion found 
its way into the U tube out of reach 
of the heat, and thereupon deposited 
its moisture by condensation on the 
sides of the tube, producing of course 
a partial vacuum in the tube and 
thereby drawing in a fresh supply of 
hot moist air and steam, so tliat at 
last quite a considerable amount col- 
lected in the U tube. Now, seeing 
that 1 c.c. of water at 15*5®C. wifi 
produce 1696 c.c. of steam at 100° at 
ordinary barometric pressure, there is 
no need to dwell further upon the 
cause of our difficulty, or the necessity 
for keeping the interior of the copper 
regulator quite dry. 

Now, with respect to the perform^ 
ance of this instrument as an air- 
drying bath, I have directed my ex- 
periments to the demonstration of 
three igs ; — 

I, To show the existence of, and 
determine the amount of, current 
passing through the bath. 

I have attempted to measure the 
amount of air that passes through the 
instrument by means of an anemo- 
meter, and find that it travels along a 
chimney whose sectional area = 5*4119 
I in. at the rate of 204 ft. per minute, 

I from which I calculate that no less 
I than 7 * 6875 cub. ft. of air pass through 
! the apparatus per minute. 

I II. The next point of importance 
was to ascertain wat this current was 
evenly distributed throughout the 
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whole sectional area of the drying 
chamber. 

This equal distribution you will 
observe was arrived at by making the 
instrument circular and Emitting the 
air at points placed at equal intervals 
all round, and by surrounding the 
lower part of the inner jacket with 
a curved flange projecting in^v^ds, 
the object of which is to direct the 
current horizontally between the true 
and the false bottom, and so prevent 
its premature passage through the 
perforations of the false bottom 
before having had time to take up 
heat from the bottom plate, and by 
thorough mingling and mixing, pre> 
venting local inequalities of temper* 
ature. 

That these designs work well can 
be demonstrated by the smoke of 
smouldering brown paper, which shows 
that the current spread itself over the 
whole area ; there is no creeping up the 
sides or centre, it seems to pervade 
equally the whole space. 

III. The final point that we have 
thought it important to inquire into 
relates to the vertical distribution of 
the heat. 

For the convenience, if not the 
necessity, of the case, the source of 
heat is applied to the Iwttom, and you 
will remember we have interposed a 
large mass of metal between t^ flame 
and the bottom for the purpose of 
moderaUng, storing, and distributii^ 
^he heat ; but, nevertheless, all parts 
in metallic connection therewith get 
hot by conduction more in proportion 
as they are neu* to the source of heat. 
They in turn become radiators, and 
any object placed within near range of 
their radiation before the air current 
has had time to take up and distribute 
thq same, gets more tlum its share of 
heat. Oixr experiments show that the 
useful range is anywhere above 3 in. of 
tto bottom. Below this undoubtedly 

tonperature increases rapidly, and 
more so the closer the bottom is ap- 
proMhed. About 3 in., and for the 

extent ol the varit^^ between 


any two parts does not amount to 
more thwi fromr 1° Centigrade. 

AsregardsrCgulationof temperature, 
this is as simple as possible. It can 
be set at any temperature wished for, 
from that of the room up to any d^ree 
that can be required, in the course of 
a few minutes. I have only to undo 
the screw P and allow a little of the 
air contained in the copper chamber to 
escape, and when the desired temper- 
ature is reached, screw it down again ; 
this, by preventing further escape, 
fixes the temperature at that point. 

. On the other hand, if I want to lower 
the temperature, I should turn the 
gas out and allow air to enter the 
copper chamber until the temperature 
stands at the desired point. A ther- 
mometer hangs from the chimney, and 
the temperature can be seen at any 
moment. The regulation can be ac- 
complished not only exactly but im- 
mediately, and moreover, the tempera- 
ture is absolutely fixed. It may !:« set 
going on January 1st and go on to 
December Slat, and it will not vary. 
It may do some good to put some 
asbestm on the upjper surface of the 
diaphragm that mvides the drying 
and combustion oliambers. (M. A. 
Adams, F.R.C.S.) 

Drying Fruit and Vegetable Pro- 
dtKJte.— (a) In numbers of districts in 
the southern states of North America, 
one may see at the farmsteads rows of 
boards tilted up to the sun and oovered 
with sliced fruit. Sometimes it is 
spread between sheets of muslin to 
keep away the insects, and to give the 
fruit a finer colour. These simdl lots 
of fruit are collected by the country 
storekeepers, and thus find their way 
to the g^t cities and a marki^. The 
firstimprovement made in drying fruH 
was tried in the north, and consist^ 
in covering the fruit with g^ass. The 
hot-bed Bc^ idle in thfC bt^'^loitnd a 
new duty. Wooden boxes or frames 
made to fit the sash w er epre y ared and 
set upon 1^ to raise above 

ground. Holes wore cut af the froid^ 
near the bottom, and at the back near 
the top, to secure a current of air 
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through the frame ; within these 
gjiass-roofed frames the fauit was spread 
on trays in the full sunlight. The 
glass kept out rain, birds, |knd insects, 
and the fruit dried more quickly and 
with leas labour than in the old way, 
and with a decided improvement in its 
appearance. Experiments were also 
made with stoves. The cooking stove 
dried the fruit more quickly than the 
sun, but it was wanted for other pur- 
poses. The next step was to erect 
drying closets. A small enclosed place 
or closet of any convenient shape or 
size was put up in the farmhouse or 
shed, and in this was seta small stove. 
The sides of the closet were protected 
from the fire by brickwork, and above 
the stove were raugetl shelves for the 
fruit ; inlets for the fresh air were 
made at the bottom, and at the top 
ventilators were provided for the 
escape of the heat^ air and vapour. 
Such appliances answered a very good 
purpose, and are often used to save the 
suqilus fruit of a small farm for do- 
mestic use or for sale. Besides these 
domestic appliances there is now in use 
a very good iron stove or drying ma- 
chine, serving to dry all kinds of fruit 
in a letter manner than the wooden 
closets, which are liable to take fire. 
This stove is portable and may be used 
out of doors or in a building, as is most 
convenient. A fire is kept up in the 
fire-box at the base, and above it are 
movable shelves for apples, peaches, 
berries, corn, grapes, or other fruits or 
vegetables. A constant stream of hot 
air passes through the apparatus, 
sweeping across the trays of fniit and 
^ckly extracting aU ^eir moisture. 
The smoke-flue from the fire passes 
through the escape for the hotair, and 
matei^ly assists the movement of the 
air. Driers of this form are lai^gely 
used in the peach districts of the east 
and the grape-growing oountty of the 
Pacifio coasts. They are easily man- 
•§?ed, and will diy as much fruit in a 
day as a family can peel and slice in 
that time. 

At one American establishment 
api^ are pared, cored, and sUoed at 


oncely hand machinery. The slices 
are then spread on galvanised screens 
and placed in the evaporator, a cham- 
I ber running from the top of a large 
I furnace in the basement upward, out 
I through the roof of a 3-stoiy bulling, 
j The current of heated air is kept as 
near as possible to 240° F. (116° C.). 

; The screens of fruit rest on endless 
I chains that move upwards at intervals 
I of 3 to 5 minutes, when a fresh screen 
I is put in below and one is taken off at 
I the third story completed. The dried 
or evaporated produce is then packed 
in pasteboard boxes holding 1-6 lb., 
and these in turn are pack^ in cases 
of 200 lb. each. 

A bushel of apples makes about 5 lb. 
of the dried fruit ; and the process of 
evaporation is so rapid that the fruit 
loses none of its freshness and flavour. 

In some of the factories the cores and 
peelings are converted into vinegar ; 
in others into apple jelly, out of which 
eveiy variety of fruit jelly is made by 
the addition of flavouring extracts. 
Sweet corn, potatoes, and other vege- 
tables have bsen successfully preserved 
by this process. 

In properly evaporated fruit there 
is no loss of pleasant or valuable pro- 
perties, but an actual increase of fruit 
sugar, from the fact that evaporation 
is essentially a ripening process, the 
development of sugar ranging from 
10 to 26 per cent, in different fruits, * 
as determined by chemical analysis. 
By the process of evaporation, properly 
conducted, in a few hours the juices 
are quickly matured, the maximum 
development of sugar is secured, and 
water pure and simple is evaporated, 
the clunge being analogous to the 
transition of the grapw to the sweeter 
raisin, or ' the acid green apple to ripe- 
ness, with corresponding delicacy. 
The cell structure remains unbroken, 
and the articles, when placed in the 
rejuvenating bath of fr^h water, return 
to their original form, colour, and con- 
sistency. 

In evaporating cut fruits, such as 
apples, p)ear8, and peaches, the correct 
methc^ is to subject them to currents 
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of dry heated air, so as to dry the cut i 
surfaces quickly, preventing ^scolora- 
tion, forming an artifici^ skin or ' 
covering, and hermetically sealing the 
cells containing acid and starch, which 
yield glucose or fruit sugar. This 
principle is demonstrated in Nature’s 
laboratory, in the curing of the raisin, 
fig, and date, which are dried in their 
natural skins — a process not applicable 
to cut fruits — in a tropical climate, 
during the rainless season, by natural, 
dry, hot air, in the sun ; though a 
crude and slow process, the develop- 
ment of glucose or grape sugar is almost • 
perfect. 

A practical, economical, and inex- 
pensive fruit drier is made by the 
American Manufacturing Company. 
In this evaporator separate currents of 
dry, heated air, automatically created, 
pass underneath and diagonally through 
the trays and then ofiT and over them, 
carrying the moisture out of the evapo- 
rator, without coming in contact with 
the trays of fruit previously entered, 
and already in an advanced stage of 
completion. The greatest heat is con* 
centrated upon each tray when it first 
enters the machine ; and each tray 
subsequently entered pushes the pre- 
vious one forward into a lower tem- 
perature. This operation is continued 
throughout, being rendered perfectly 
practicable by an inclined, divided eva- 
*porating trunk. 

(6) It is stated that about a third of 
. the tea p^uced on Indian estates is 
cured in Davidson’s so-called “ sirocco ” 
drying closets. These are made in 2 
forms, one having the fire-place adapted 
for wood, coal, bamboo, ekur grass, or 
siimlar fuel, the other suited only for 
a smokeless combustible, such as coke 
or charcoal. In the first-named form 
this furnace of the ur-heater is lined 
with fireclay tiles, and is so arranged 
that when, from accidental break^, 
any of the tiles require changing, this 
can be easily done tlirough the fire- 
door, without haying to take down any 
part of the apparatus. All the other 
of the air-heater are very durable, 

‘ «tid not liable to breakage. 


An improvement has been applied 
in the constijuttion of the top of the 
air-chimney, which has completely 
obviated the necessity for any rain 
hood or cover (all of which had a 
j harmful effect on the draught). The 
base of the air-chimney sits on an 
annular collar, so constructed that it 
I collects and discharges, wherever re- 
I quired, any water whicli, on rainy 
days, may come down the chimney, 
either from a bod joint where it passes 
through the tea-house roof, or from 
condensation of vapour inside the 
chimney. This water collar is applic- 
able to already existing “ siroccos.” 

The trays are made from a special 
wood, winch, after having carefully 
tested many qualities, has been se- 
lected as being the best suited to stand, 
without warping or twisting, the very 
high temperatures to which they are 
subjected ; they are strongly put to- 
getW, being brass-lmnd at the 4 
comers, and the wooden battens 
screwed together with bolts and nuts, 
by which they can, if necessary, be 
tightened up from time to time. 

With the exception of the trays, 
the closet is entirely constructed of 
I iron, and can be readily put together 
and worked, even by an inexperienced 
person. It requires no motive power 
to create the draught, which is self- 
acting. When erected, it occupies a 
floor space of about 5 ft. by 4 ft., and 
is 10 ft. in height from base to where 
the air-chimney joins. 

This apparatus is capable of drying 
20-25 maundt (1 maund sz 80 lb.) of 
green leaf per ^y of 10 hours, with 
6-8 maundM of dry wood, or 24-3^ 
mounds of coal fuel. 

Theseoond form differs only inhaying 
a brick-built fire-place. 

With either form there should be a 
wooden platform for the man ivorking 
it to stand upon, and a table for the 
trays to be rested On, When the mate- 
rial is being spread upon them. One 
end of thu plaitibitn should project 
1 underneath the apron tray upon the 
I front of the drying-box, and ihould 
nearly touch the aide of the air-neater 
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casing. The dimensicyis of this table 
and platform should be follows : — 

Table, length, 8 ft. ; width 4 ft. ; 
height, 6 ft. PlatforA, 
length, 8 ft. ; width, 3 ft. 

8 in. ; height, 3 ft. 6 in. 

Stair to platform, with two 
steps, length, 8 ft. ; width 
of each step, 1 ft. ; height, 
of each step, 1 ft. 2 in. 

Of course the apparatus 
might be sunk into the 
ground sufficiently to avoid 
having to use a platform at 
all ; but in that case an 
open space of at least 1 ft. 
in width would have to be 
left on each side for admit- 
ting the cold air to the 
air-heater, and a stokehole 
opposite the fire would be 
necessary, as well as a 
similar place on the other 
side to get at the door for 
cleaning the chimney. A 
large excavation like this, 
however, is obstructive and 
generally objectionable in 
the floor of a tea house, 
and the makers prefer and 
recommend instead of it 
the use of the platform and 
high table, with the appar- 
atus set on ground level, 
as hereinafter described. 

Should the apparatus be 
sunk into the ground, the 
sides of the excavation will 
require walls to prevent the 
earth from falling in ; but 
if it be placed upon the 
ground level, no brickwork 
will be required. 

It has occasionally been 
observed that the working 
of driers is more or, less 
influenced by their situa- 
tion in the tea house, and 
that it is desirable, when 
practicable, to have the 
apparatus placed on the opposite side of 
the house to the prevailing winds — 
i.e. as the winds prevail from S.W. it 
is weU to have the driers situated on 


the N.E. side of the tea house, other- 
wise there may be a tendency to a 
down draught upon the chimney, 



which would materially affect the 
I outturn of work ; whereas, if placed 
on the opposite side, the tendency is 
just reversed, and the draught up 
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through the apparatus is increased by 
the wind pressure. 

Air-holes should always be kept open 
on the wind side of the house to 
admit the outer air freely, because 
each drier (when properly working) is 
continuously drawing away about 
30,000 cub. ft. of air per hour from 
the house, and if the apparatus has to 
overcome any friction of resistance in 
obtaining this air supply, outturn of 
work will be proportionally reduced. 

It may be here stated as a general 
rule that (provided the proper work- 
ing temperature of the diier is main- 
tained) the better the draught of the 
apparatus, the larger will be the out- 
turn of work ; and, consequently, 
everything which tends to accelerate 
this draught should be observed and 
taken advantage of. 

(o) In Fig. 210 is shown an excellent 
apparatus for drying grain, tea, and 
every kind of agricultural product. 
The reference letters indu^te as 
follows : A, Brick box in which coke 
is burnt, or a flue to convey waste heat 
from any furnace. B, Compound 
wrought-iron fan, which will draw 
waste heat from adistance of 50-1 00 ft. 
C, Chunney and valve, to carry off 
smoke when Are is first lighted, c, 
Thermometer or Pyrometer. D, Feed- 
hopper, into which the grain is con- 
veyed by an elevator from below, or 
^ a shute from an upper floor. £, 
Cylinder ; when of 18 ft. and upwards, 
can be made in two lengths, joined in 
the centre by flanged rings. F, Elevat- 
ing gear for raising and depressi^ 
G, Air-duct made of dif- 
fwent sections to suit difiTerent pro- 
ducts. H, Part of the outer shell 
removed to show the cells in which 
&e grain is carried up and poured out 
in a continual stream ; the number 
and pitch of these cells are also varied 
for various products. 

(d) The cool air drying machine 
wl^ we are about to describe, is 
based upon the principle of drying the 
air behne it in turn b used to dry the 
‘laiMai to be operated on ; and this 
jS^|ing of the air itself is performed by 


bringing it into contact with a system 
of iron tubes heated in a furnace to 
about 1300° *F., when pE^ of the 
aqueous vapour is dissociated into 
oxygen and hydrogen. The oxygen 
attacks the surface of the iron tubes or 
other pieces of iron, such as nails and 
filings, placed there for the purpose, 
and the hydrogen passes away with 
the rest of the air. If, now, this 
mixture of dry air, with a small per- 
centage of hydrogen, be cooled again 
to the originsJ temperature, it will be 
capable of taking as much moisture as 
.it originally contained. Power is sup- 
plied by a Robey undertype steam en- 
gine, whic^ works two fans placed 
under a wooden box, and a number of 
vertical agitators placed in the drying 
chamber between the stacks. The air 
from the fans is forced through a series 
of vertical tubes placed in a box 
technically termed the “cooler." 
After passing the ttibes, it is forced 
through another series of tubes placed 
in the “furnace," andis there heated to 
about 1 300° f '. After passing throu^ 
the furnace tubes, the air is conduct^ 
back to the cooler ; but this time it 
surrounds the outside of the vertical 
tubes and flows finally to horizontal 
flues placed on the ground, which lead 
into the drying chamber. The air, 
on coming from the furnace,, is cooled 
by contact with the outside of the 
tubes, through which freshair is pushed 
into the furnace ; and the cooler in 
this manner performs two functions, 
viz. it heats the air on its vray to the 
furnace, and it cools the air after it 
has left the furnace. The machine is 
provided with a second cooler, techni- 
cally termed the “ water cooler ; "but 
this is an addition made mer^y for 
the purpose of experimenting. Tito 
water cooler is arranged somewhat m 
the manner of an ordinary surface 
condenser of a steam en^^, wi^ the 
only difference that, inst^ of eachaost 
steam, the air coming from itlp 
cooler is passed though it, Thii 
water cooler can be flBed moru or lev/ 
with water, and the water can he re- 
newed at a faster or dower rate. By 
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tliia means, its cooling effect upon the 
stream of air can be vaiged so as to ob- j 
tain the dry air finally al^any desired 
temperature between 1^0° F. (the 
temperature to which the air cooler 
reduces it) and 60® F., or even less if 
desired. The water cooler is never 
used in drying machines when not re- 
quired for experimental purposes ; for 
actual practical work an air cooler 
alone is used, and its size is so chosen 
as to reduce the temperature of the 
air to the desired degree. The goods 
to be dried are stacked on trol- 
leys and run into the compartment, 
care being taken to put the heaviest 
stuff first, because it requires a longer 
time to get dry. The agitators are 
worketl from bevel gear overhead, and 
are placed over the main flues by 
which the dry air is conveyed to the 
drying chamber. A hole about 10 in. 
diam. is cut in the top of the flue 
below each of the agitators, and the 
air streaming up through this hole is 
scattered about by the fans of the 
agitators, so as to penetrate the inter- 
stices left between the stacked goods. 
In this way the whole of the surface 
is evenly surrounded by a gentle stream 
of dry and comparatively cool air. 
The air, as it passes through the stack, 
becomes charged with moisture, and 
if it were not quickly removed, it 
would impede the further process of 
drying. To facilitate its removal, 
exhaust fans are arranged to draw the 
air through the hollow lining of the^ 
walls of the drying chamber, and dis- 
charge it into the atmosphere. The 
whole air contents of the drying 
chamber, when full, are changed every 
two minutes. At the time of our 
visit, we saw in the drying chamber 
mahogany boards 2| in.-3|{ in. thick, 
oak flooring, also some walnut gun 
stocks, a h^e pile of billiard cues, 
and a big parcel of pine deals 12 ft. 
9 in. % 3 in. The best proof that 
drying of the wood is effected 
without warping lies in the fact that 
billiard cues can besucoessfully treated. 
Boards 1 in. thick require to be left 
in the drying cbamlw for about a 


fortnight, 2-in. stuff would be left in a 
month, and so on in proportion to the 
thickness for heavier stuff. We may 
take it that to stack mahogany boards 
in the open air in order to season the 
wood in the old way, would cost about 
6«. a square, that is, inclusive of 
ground rent, fire insurance, and in- 
terest on the capital lying i^e. The 
timber will in that case take about 
twelve months to become seasoned. 
If artificially dried, the process will be 
completed in a fortnight at a some- 
what smaller charge than 68. per 
square. Thus the artificial method is 
not only cheaper, but it lias the great 
advantage of enabling the money to be 
turned over quickly, instead of lying 
idle in stacks. (‘ Industries.') 

Mechanical Methods. — Foremost 
among mechanical appliances for this 
purpose ranks the centrifugal fbachine, 
or hydro extractor. In principle this 
apparatus consists of an upright drum, 
which can be made to revolve with 
great velocity on a vertical axle. The 
drum may have its sides constructed 
of sheet metal, perforated with a mul- 
titude of fine holes, of wire gauze pro- 
perly supported, or of basket work ac- 
cording to the nature of the substances 
to be treated. The drum, being charged 
with material, is set in quick rotation. 
The water present is thus expelled 
through the perforated sides in the 
fcM'm of a fine shower. This process ii, 
exceedingly well adapted for removing 
the greater part of the moisture from 
cloth, yam, unspun wool, etc. ; also 
from crystalline and granular sub- 
stances. It is not so well adapted for 
drying wet powders, pastes, etc., since 
in such cases a very considerable pro- 
portion of the solid matter is inx>j6cted 
away along with the liquid, so the 
holes may get choked up. Thus it has 
not hitherto been found satisfEM^toiy 
for drying sewage mud. Its use re- 
quires, further, special modifications 
where the liquid to be got rid of is not 
pure water, but holds useful, or hurt- 
mi, matters in solution. A recent 
very simple improvement has consider- 
ably extended the useof the hydro ex- 
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tractor. The materials, instead of 
being put into the drum loose, are in- 
closed in hags of some suitable material, 
thus preventing the dispersion of the 
solids. This method has been very 
sucessfully adopted with butter. It 
must, however, be remembered that 
no substance, especially if of organic 
nature, can be rendered absolutely dry 
by the use of the hydro extractor. 

Another mechanical agency for desic- 
cation is the press, more especially 
that device known as the filter press, 
which has proved itself invaluable for 
8e})arating solids from fluids when the 
latter largely predominate. This appa- 
ratus contains a number of cells, each 
consisting of a couple of cast iron plates 
lined, when in use, with suitable cloths. 
The inner surface of each plate shows 
a number of ridges. The liquid paste 
is forced by a pump, or press, into each 
cell through an aperture, and the water 
escapes through the cloth, and trickles 
down between the grooves formed of 
the ridges to the pipe at the bottom. 

The filter press, like the centrifugal I 
machine, only expels apart of the water 
in mud, etc. ; thus, if a sewage mud 
contains at the outset 90-95 per cent. | 
of moisture, it may be reduced by the 
filter press down to 60-60 per cent., 
according to the time during which 
the pressure is maintained. It is only 
in a few cases that hydraulic presses, 
dbrew peases, etc., can be employed 
ior denccation. 

Stnall Hot-Air Baths or Closets for 
Xahoratoryand other purposes. — (a)The 
ordinary steam or hot-au: chambers for 
laboratory use, although meeting the 
most of therequirementsfor which they 
are designed, having the disadvantage 
of being more adapted for experimental 
f.hn.Ti manufacturing purposes. The 
Want of a cheap and convenient appa- 
ratus induced Maben to bring under 
notice a design (Fig. 211) due to Hislop, 
one of his apprentices, who intend^ 
It for drying photogrophic gelatine 
plates ; but, by slight modifications of 
, 1^ interior, it is perfectiy adapted for 
^^^MpurpoftfMBpf the laboratory. 

The chamber consists of a strong 


wooden box a, 18 in. high by 18 in. 
wide, and 14^nt deep. To the front 
a door is attached, hinged in this 
instance, but'a vertical sliding move- 
ment would be more convenient. To 
2 sides of the box are fixed wooden 
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supports, which serve to receive teak 
spars for supporting drying trays or 
evaporating dishes. The bottom of 
the box has a perforation of 3 in. dia- 
meter into which a zinc cylinder h is 
securely fitted, and to this is soldered 
the upper end of a copper cone c with 
a flat bottom, while into this latter a 
bent tube d 2^ in. diameter, and 9 in. 
total length, is securely inserted in the 
manner shown. A corresponding pw- 
foratlon is made in the top for receiv- 
ing a tube to answer the purposes of a 
cl^ney. 

Using a Bunsen burner or a stmt 
lamp as the source of heat, the name 
is dmected to the Irnttiom m the cone 
c with the result that the hekt^ afr 
ascends into the chamber, bring dififused 
by means of a dispersion board about 
4 in. square, which is placed over 
orifice. At the end of the tube d is 
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fitted a “hit-and-miss” regulator gr, 
which consists of a sefies of triangle- 
shaped holes, with a devolving disc 
l)ehind, so that the size^of the aper- 
tures can be increased or diminished, 
thus enabling the amount of air enter- 
ing to be under partial control. The 
highest temperature to which the air 
in the chamlwr has been raised is 180° 
F. (82° G.) which is sufficiently high 
for most operations. If a uniform 
temperature of say 100° F. (88° C.) 
be required, the admission of air must 
be regulate<l accordingly by means of 
the regulator y, accuracy being insured 
by the insertion of a thermometer r/i 
into a perforated cork fitted into a 
J-in. aperture on the top of the 
chamber. By this means there is no 
difficulty in keeping within 2J° less or 
more of the desired temperature. 

If a rapid current of warm air is 
desired, this can be had by placing an 
angular tube k on the top of the 
cliimney e ; by heating the angle of 
the tube, a draught is quickly created. 

It is desirable in some cases to filter 
the admitted air ; this can be done by 
stretching a piece of lint or other suit- 
able material between the regulator g 
and the tube d, by which means dust 
particles are effectually excluded. 

The metallic parts of the apparatus 
being made to screw off and on, they 
can be detached at will, so that we can 
thus have a series of wooden chambers 
suited to different purposes. In this 
instance, the chaml^r being intended 
for drying gelatine plates, it was of 
course constructed so that the light 
would be effectually shutout, but it is 
obvious that a small glass window 
would add greatly to its value for most 
other puiposes. The advantages of 
this chamber are its simplicity, ite 
perfTOt security against overheating, 
and its small cost — ^it can be made for 
a few shilling. It is light and easily 
"handled and is always r^y for work, 
a current of pure hot air being obtained 
in a very few minutes after the appli- 
cation of the Bunsen flame. It is 
specially adaptable in the preparation 
of granular and scale compounds, for 
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drying precipitates, hardening pills 
previous to coating, and in other opera- 
tions requiring a current of hot air. 

(i) A writer descrilajs his drying- 
closet as being made of teak 1 in. 
thick, with light-tight door in front ; 
the ends project beyond the bottom to 
form legs ; the top and bottom are 
l)oth double (4 in. apart), and the air 
enters through a slit 3 in. wide, and 
reacliing right across the box. This 
slit is at one end, and the air has then 
to pass along the double bottom to 
the other end, where it gets into the 
box tlu-ough a similar slit, thus keep- 
ing out the light ; and it gets out at 
top in a similar way. Over the exit 
at top is fitted a tin or copper chimney 
3 ft. high, in which burns a Silber 
lamp, giving a good draught, and draw- 
ing a large quantity of air through. 
Inside the ^x are brackets (each 
having a levelling screw through it, 
with the point upwards), projecting 
from the ends, on which are laid 
plate-glass shelves cut the width of 
the Iwx, but 3 in. shorter, so that 
when the shelves are in place, if one 
is pushed close to the right end of the 
box and the next to the left, and so 
on, the air has to pass backwards and 
forwards over the plates. His box 
has 3 shelves, 13 in. wide and 32 in. 
long, and will dry 6 photograpluc 
plates 15 in. by 12 in., or^ of course, 
anything less that will lie m the same 
space. Some have an arrangement for 
^ing and warming the air before it 
enters the box ; but this sometimes 
induces blisters and frilling. Shelves 
should be far enough apart to get the 
hand in easily, say 6 in. 

(c) Fig. 212 shows a sectional view 
of another form of photographic dry- 
ing-box. a are shelves on whidi to 
put plates. In the drawer h are placed 
some lumps of calcium chloride. This 
absorbs moisture very rapidly, and the 
air in passing through it is thorough]^ 
dried. In the flue d is a small gas- 
burner, and below is a light trap o, 
made of tin. The gas-jet is, for the 
purpose of causing an extra current of 
air to pass over the plates. It is 
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better to confine the plates as much as 
possible to the 2 middle shelves, as 
Uiere they are sure to be safe. At e 



Fig. 212. 


is a sketch showing how the door of 
the box should be rebated into the 
side. 

(d) England’s drying closet, Fig. 213 
is simply a light'pixxif box with wires 


both ends, wit]i a small gas-jet burn- 
ing inside it yt the lower end. At the 
top and bottom of the box 2 draught 
holes are cuf, to which a tin tubing of 
about 3 in. diameter is attached. The 
gas-tube gets warmed with a very 
small jet of gas burning in it, a mere 
pin-hole being sufficient exit for the 
gas. This warms the air in contact 
with the tin tube, and also slightly 
the air inside the cupboard. The 
consequence is, that a current of 
slightly warm air is set up, and circu- 
lates amongst the plates while sup- 
ported on the wires, and the drying of 
the films takes place rapidly. Some 
5-6 hours is a sufficient time in which 
to dry the plates, whilst without the 
^-jet it would t^e 24 hours or more. 
In the inside of the cupboard, and 
near the top and bottom, are placed 
2 cardboard discs to stop the possi- 
bility of any striy light enterii^, and 
as the whole af^r is placed in the 
dark room, the chances of 



any such access even with- 
out it would be small. In- 
side the cupboard door is 
a thermometer, and the jet 
is r^;ulated so that a tem- 
perature of about 70° F. is 
indicated — 80° would do no 
harm to the pla^ ; beyond 
that temperatura, it ought 
not be safe to go. I^e 
small gas-jet used is the 
same as may be seen in 
tobacconists’ shops ; the 
hole in the end is plugged 
up, and a very smw hole 
is drilled at the side. 

(e) A photographer 
adopted a large ainc case 
with a lid m the same 
material. He out a long 
opening at one end d the 
bottmn, and had another 
bottom soldered Indde with 



an opening at iba jopposite 
end (Fig. 214). Be then 
had a Russian iron ohismsf fastened 
on one of the sides, and fitted this 
with a gas-flame placed as idiown, so 
that it m%ht |muoe the neoessaiy 
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current of air. To make the cover fit fiame mixed only with the smallest 
air- and light-tight rather more possible excess of air, in such a manner 
dijficult. This, however, he mane^ed that a triple layer of heated gases, 
in the following mannef. He had a proceeding from without inward, sur- 
rim soldered all round in the shape of rounds the inner mantle. Besides, 



Fig. 214. 


the outer, or hottest layer, must 
be protected from too rapid 
cooling by applying a suitable 
coating of bad conductibility for 
heat. 

Equality of temperature for 
any length of time may be best 
attained by a regulator con- 
structed on the principle of 
Andrea’s, which contains, in a 
small, confined space a small 
quantity of a liquid having a 
filing-point a tme below the 
degree of temperature to be 


maintained. The author prefers 
a gutter, the edge of the lid sinking the modified form suggested by Kemp, 
into the bottom of the gutter, and and improved by Bunsen, which is 
then filled the latter with small shot, wholly constructed of except the 
and thus obtained a most perfect j . 


closure. This box has been in use 
ever since, and, with the addition of 
a wooden tray, and of an iron vessel 
full of calcium chloride, has done very 
good service. In the figure, a is the 
zinc case ; 6, gutter filM with shot ; 
c, wooden tray ; d, calcium chloride 
vessel ; e, Russian chimney. 

(/) The usual fonns of ft-air baths 
us^ in laboratories are, almost without 
exception, affected by drawbacks, par- 
ticularly the following 

1. Either the temperature in the 
upper and lower parts is different ; or 

2. The temperature differs with the 
duration of heating ; or 

3. It can only be raised to a moderate 
degree ; or 

4. Finally, it can be kept up only 
by a relatively laige consumption of 
gto. 

Meyer proposes to remove thwe de- 
fects in tf zollowing manner : — 

Equality of temperature may be at- 
tained by applying the heat at the side , 
—never below— and by teddng care j 
that the flame never comes in actual i 
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contact with the metal. The space to ; lower end of the gas-tube, this being 
be heated is to be surrounded, with the made of perforated sheet-platinum, 
hot products of combustion the In order to fill it, the gas-tube a, 
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Fig. 215, is temporarily replaced by a 
tube h drawn out at both ends and 
reselling down into the reservoir of the 
r^ulator (top of Fig. 216). The lateral 
biwch c is now connected with the 
vacuum pump, the whole inverted, 
(as in Fig. 216), and the contracted end 
^pped, first into the liquid to be used 
as r^ulator, and then into mercury, 
until the chamber is almost, but not 
quite, full. The apparatus is now 
turned over, a little more mercury 
poured in, and the gas-tube c is in- 
serted. T^en using the apparatus, . 
the gas-tube is first drawn upwards, 
and, when the proper temperature has 
been nearly reached, pushed down into 
the mercury, until the supply of gas is 
reduced to a minimum. By cautious 
adjustment, it is easy to find the posi- 
tion at wliich thcf'tension of the vapour 


regulators, charged with substances, 
the boiling-poi&ts of which are about 
30° C. apart',' and to keep them in a 
proper receftacle for use. Suitable 
substances are, for water-baths : ethyl 
chloride, ether, carbon disulphide, 
mixtures of ether and alcohol, pure 
alcohol, benzol ; for air-baths : water, 
toluol, xylol or amylic alcohol, cymol 
or oil of turpentine, aniline or phenol, 
naphthalin, diphenyl or ^phenyl- 
methane, diphenylamine, and perhaps 
also anthracene. It is not at all neces- 
sary to use these in a pure state, par- 
ticularly those which are solid at ordin- 
ary temperature, since they melt more 
easily when impure. Only very little 
of solid substances should be intro- 
duced, for the excess distils off, and 
may clog up the gas-tube. 

Figs. 217, 218, and 219 show the air- 



developed in the tube raises the column 
of mercuty suMiently to just close the 
erifioe of the tube o at the proper tem- 
pesature, ‘ As the air-bath cools off 
veiy slowly, but heats up rapidly, it is 
of «dvuit4;e to adjust the reg^tor to 
nightly lower temperature than actu- 

to have a series of such 


bath as usually employed by the author. 
It consists of 4 <K)npentm wails of 
sheet copper, 2 of which asu attached 
to the upper plate, and the others to 
the bottom plate, 

Fig, 217 is arranged fora dryii^ 
chamber ; Fig. 218 for the distillation 
of Buhstancee which easily decompose 
when coming in contact with (over) 
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heated glass ; Fig. 219 for the dry dis- 
tillation of substances whi^h should not 
be heated beyond a certain point (for 
instance, citric acid in the*preparation 
of aconitic acid, etc.). 



Fio. 219. 


The innermost cylinder* surrounds 
the space a to be heated, which is 
closed from below by a double bottom 
6, fastened by a bayonet-clamp. The 
upper cover also double (the 2 walls 
being kept parallel by inner supports, 
of which one is shown at A), has 2 
tubulures, one (T) for the insertion of 
a thermometer, another (i) for the 
regulator, and another for the escape 
of the heated vapours. To this cover 
the 2 cylinders d and / are attached 
while € and c are soldered to the bottom 
piece, which is also provided vrith 3 
1^8. The heating is done by a brass 
ling attached to the legs, with a supply 
of gas^ controlled by the regulator i. 
The ring has holes of 2-3 mm. bore 
in inteiwalB of 3 cm. The little 
flames thus produced bum quietlv 
and may easily be regulated. With 
the same amount of gas which is 

* The air-chambos flluatratad above are not 
square, but round. Tbe Ulnstratlons represent 
a vertical section through the centre. 


furnished by a gas-cock supplying an 
ordinary Bunsen’s burner, the space in 
a (= ateut 6 litres) may readily be 
heated to 300° C. and over, even when 
it is not closed below. But in order 
to obtain this result, the intervals 
between the several cylinders, in which 
the products of combustion circulate, 
must not exceeil 10 mm. Besides, 
the outer cylinder / must be pro- 
tected with a non-radiating cover. 
The best, for tliis purpose, is a layer of 
asbestos (in sheet), to be applied so as 
to leave a little space between it and 
cylinder /, which space is to be filled 
out with silicious earth (“ kiesel- 
gulir ”) or mineral wool. 

If tubes are to be heated, the modi- 
fication shown in Fig. 220 may be used. 
It is also here of 
importance that 
the channels 
through which the 
warm air circu- 
lates are very nar- 
row, scarcely 1cm. 
apart. The 8 iron 
tubes pass through 
the narrow walls, 
which latter are 
not double but 
covered with little 
flaps hinging up- 
w^B (one corre- 
sponding to each 
tube), as closely 
as possible fitting 
to the 'surface of 
the outer cylinder, 
but remaining 
slightly distant 
from the ends of 
the tubes. In case a glass tube (in- 
serted in one of the iron tubes, for 
being heated) should ex^ode, its 
fragments are caught by me loosely 
hanging flaps. Between ^e iron tubes, 
a Babo’s regulator may be inserted. 

For specwl uses the above forms of 
air-batlu maybe still further modified. 
It is, howev^, of importance to re- 
member that the heated gases should 
surround the space to be heated in a 
triple layer ; that the hottest layer 
2 L 
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should be near the outside, and that («/) The air-bath ordinarily used in 
the intervals betvifeen the walls should chemical laboratories for drying pre- 
admit as little excess of air as possible. cipitates, f*r making determinations 
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The gMeB escaping above must have of water by losSf and lor s i mil ar 
the property of extinguishing a glowing poses, is usually a rather expensive 
eplkter of wood. pece of appamtus. The iron erooppor 
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jloset, with its door, tubulure for 
thermometer, shelves,, staud, etc., 
works 110 more satisfactofily l^cause 
){ its somewhat elaborate or difficult 
construction. In Fig. 221, is shown 
% simple substitute for this apparatus, 
that as regards simplicity cannot well 
be excelled, while its other good fea- 
tures certainly operate to commend it. 
It consists of an inverted flower-pot 
sustained upon an ordinary tin pan or 
sand bath, the whole being carried by 
% tripod or retort stand. The aperture 
Eit the top serves to receive a perfor- 
ited cork, through which a thermo- 
meter is passed. An ordinary Bunsen 
burner is used to heat it. As the 
sand bath directly over the burner 
becomes very hot, it is advisable to 
invert a second smaller sand bath 
within the first, as shown in B. This 
prevents too dirwt a radiation of heat 
from the hot metal. Upon this the 
little stand or bent triangle supporting 
bhe crucible or watch gl^s containing 
bhe substance to be heated may be 
placed. The thermometer should be 
thrust down through the cork until its 
bulb is near the substance to be dried, 
30 as to obtain a correct indication of 
bhe temperature at tliat point. The 
entire arrangement is shownin external 
iriew in A. 

To place a vessel in it or to remove 
me, the flower-pot is lifted ofiT the 
land baths. It will be observed that 
ts porous nature provides a species 
3f ventilation, while its composition 
wsures it against corrosion. It even 
iroteots the plates below to a consider- 
able extent, as drops of water or other 
luid cannot run down its aides as it 
)oo1h. 

But convenient as it is in the r51e 
jf air-bath for simple diying operations, 
it will be found more so wh^ drying 
bubes or retorts have to be manipulated 
ht constant temperature. The flower- 
pot can be perforated at any place, imd 
btoles of any size or shape can be drill^ 
uid out through it with an old knife, 
Bile, or other implement. Thus in C 
it is shown in use for diying a sub- 
stance at constant temperature in a 


straight drying tube. The holes to 
receive this tube can be drilled in a few 
minutes. The turangemeut as shown 
is of the simplest kind, but if the usual 
bath was used, it would require a 
special tubulation to be introduced or 
contrived for the tube to pass through. 
Flower-pots cost so little that there 
need be no hesitation in preparing them 
for special uses. 

In D a U tube is shown as being 
heated, while in E a retort occupies 
the bath, and is in use for factional 
distillation or other operation requiring 
a constant temperature. In all cases 
it is better to use the second bath 
inverted within the chamber. It con- 
duces greatly to the maintenance of 
an even temperature throughout the 
whole space. A hint may also be 
taken from the heavy drying plate 
formerly perhaps more us^ them at 
present. If for the light metal pans 
a heavy plate in. or more in tffick- 
nesB is substituted, the temperature 
will not be subject to as rapid varia- 
tions, and less difficulty will be ex- 
perienced in keeping a constant tem- 
perature. The tray furnished with 
the next large size of pot may be used 
instead of the sand bath upon which 
to rest the inverted flower-pot. This 
gives an absolutely non-corrodible con- 
struction. 

When the bath is in use for drying 
substances, its top, which is at a rather « 
low heat, aflbrds an excellent place of 
drying precipitates wrapt in their filter 
papers. It acts in two ways. It is 
generally just hot enough to diy them 
with reasonable quickness without 
danger of spurting, and it also acts by 
capillarity to absorb the wutei* directly 
It represents in the last respect the 
porous tile or blotti^ paper— appli- 
ances too little appreciated by chemlusts 
here. It must be remember^ that the 
drying of a precipitate by evaporation 
leaves all the impurities of the wash 
water conoentratra therein, while oapil- 
laiy absorption removes a gmt part of 
both wash water and its impurities, 
thus conducing to the accuracy of the 
work. (T. O’Conor Sloane, pL D 
2 L 2 
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Water-heaUd Air Baths and Ovens, can be so regulated that the level of 
(a) The accompanying sketch (Pig. 222) water in the Qondenser is constant, or, 
of a combined steamoven and distilled if desired, allowed to drop slowly into 
>vater apparatus, so arranged as to be the waste pipe, while the water evapor- 
left to itself for a long peruKl of time ated from a is renewed by water al- 
without the risk of the boiler going ready near boiling. In practice it has 
dry, may perhaps be of interest to lieen found necessary to allow the 
many, and a few words only are water to waste at the rate of about 2 
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necessary to describe its working. 
The steam oven a is of the ordinary 
construction, but is fitted at the side 
with a tube connecting it with the 
condenser h. Heat is applied to a by 
means of a radial bunier, connected 
with the gas supply ly metallic tub- 
ing ; the steam generated circulates 
around the diying chamber, escapes 
through the copper tube c, thence 
through block-tin worm, and falls as 
distilled water in the receiver d. The 
dstem €, fitted with a Mariotte’s tube, 
holds cold water, which falls through 
tiie tube /, enters the condenser, 
where it rises slowly, absorbing heat 
frcnn the condensing-worm, until it 
reaches the tube leading to the boiler 
at a high temperature. For a cistern, 
an 18«gal. ale cask, supported on a 
■tool, has been found to answer admir- 
ably, having the advantage of holding 
indent water on the top to secure 
the 2 corks bring air-tight. By a 
4Mtitable adjustment of the Mariotte’s 
tube A, the rate of flow of the water 


; drops per minute, the 18 gal. lasting 
I for over 72 hours, during which time 
10-11 gal. of distilled water are col- 
1 lected. When this apparatus was firat 
fitted up in the laboratory, it was in- 
I tended to have connect^ the con- 
! denser directly with the town water 
. supply, but as the waterworks authori- 
ties would sanction no such connection, 
we had recourse to the cistern, with 
the satisfactory result that we are in 
this respect quite independent of the 
caprice of the waterworks turncock. 
Tlie several connections are made by 
union joints, to allow the app^tus to 
be taken to pieces and the b^er freed 
from scale. The whole apparatus may 
i be supported upon a strong sl»lf, 
i which should be protected from the 
i heat of the burner by means of slates 
i or asbestos millboard. ^ With this ar- 
rangement, bulky precii^tea may be 
allowed to remain in fiiie stasia-oven 
all night and found ready iot frirther 
treatment next morning. (‘ Ohewiow 
News.’) 
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(h) In Fig. 223 is shown a constant 
water bath, consisting oi square box 
A, supported over a Fletcher’s solid 
ftame burner. The top o^^ the box, 
15 X 15 *5 in., is formed by a brass 
plate, ill. tliick, wliich thus is stiff 
enough to supfiort a considerable 
weight without yielding, the sides and 



bottom being sheet copper. Prom the 
point, B, projects a brass tube, 
B 0 , which turns up at a right angle. 
At E is a stop-cock, which is connected 
by a thick rubber tube with the glass 
tube, D F, which is fastened against 
the adjoining wall. Connected with 
C by a rubber joint is a J-in. block tin 
tube of 20 ft. length, which extends 
up the wall in the manner shown to 
the highest point, T, and thence re- 


turns and ends just over the slightly 
funnel-shaped top of the glass tube at 
D. The bath being filled with water 
to just the level, B h, may be kept 
constant by boiling for many days 
without appreciable loss of water, the 
steam being condensed in its passage 
up, or, if uncondensed before it reaches 
the point, T, in its passage down the 
block tin tute. In flat-bottomed pla- 
tinum or porcelain capsules, evapora- 
tion goes on very rapidly when placed 
on top of this water-bath. Tlie whole 
surface of the bath is nickel plated. 
(‘ Journal of Analytical Chemistry.’ ) 

Chemical Drying Chloride 

of calcium is cheap (being a waste pro- 
duct), easily portable, and when it has 
absorbed moisture it can be again made 
fit for use with no more complicated 
apparatus than an iron pot. Air dried 
by means of chloride of calcium has, 
therefore, very naturally come into use 
for drying purposes. But it is some- 
times employed in an unsatisfiictory 
manner, by a mechanical arrangement. 
The chloride of calcium is alternately 
exposed to the current of air to 
dried, and is then passed into a fur- 
nace, in the expectation that moisture 
will thus be alternately absorbed and 
expelled. This view seems to be 
erroneous. Chloride of calcium parts 
with two-thirds of its water at 392° 
F., and loses the remaining third at a 
higher point. Upless the heat is 
carried to this point, the chloride of 
calcium does not recover its original 
capacity of water. If it has been thus 
heated, it wants sufiicient time to 
enable it to cool down to a temperature 
below that at which it parts with its 
moisture. Chloride of calcium, at 
temperatures above the boiling-point 
of water is a comparatively small desio- 
cating agent. There is another method 
in which chloride of calcium may be 
applied in desiccation, a method often 
used in the laboratory. The substanoe 
to be dried is placed in a vacuum — or 
even in a closra receiver, filled with 
air at the ordinary pressure— -along 
with trays of chloride of calcium* In 
this manner, the moisture evaporating 
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tom the material is at once absorbed, 
and fresh moisture can be given off to 
take its place. 

AhsPracting Water by Cold . — ^The 
concentration of saline and saccharine 
solutions by the abstraction of surplus 
water is another branch of desiccating. 
This is usually performed by means of 
heat, as describe under Evaporating, 
but may be sometimes advantageously 
effected by the aid of a low tempera- 
ture. Thus in several countries where 
severe weather predominates common 
salt is obtained from the ocean by ex- 
posing sea water in shallow reservoirs 
to the action of the frost. The water 
becoming frozen separates from the 
saline bodies which it held in solution, 
and on lx;ing removed in the form of 
ice the latter can be collected from the 
bottom of the receptacle ; or repeated 


coatings of iqjs can be taken from as 
many fresliiy admitted supplies of sea- 
water till the solution reaches a highly 
concentrated form, needing but little 
evaporation to form a crystalline pro- 
duct. 

Another direction in which the con- 
centration of solutions by cold is suc- 
cessfully applied is in warmer countries 
where sugar forms one of the agricul- 
tural pn^ucts. Thus in Ohio the 
native women were accustomed to ex- 
pose the syrup as collected in shallow 
pans to the night air, when the cold 
would suffice to freeze the water and 
! and form a crust of ice over the there- 
j by concentrated syryp lielow. The 
I bulk of the superfluous water being 
j thus got rid of, very little further 
concentration by means of fire is 
I needed to produce a solid sugar. 
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A 

Acbtylbmb lighting. 1 
Acid cfaambcrH, cement for, 255 
drops, 396 

extracting from sugar, 402 

standard solutions, 7 

Acldimetry, 5 
Acid-proof alloys, 50 

cement, 227 

Aconitine, 30 
Adhesives for lalx'ls, 253 
Aerating agents, 7 
Aggregates for conm.'tc, 382 
Aldi metal, 50 
Air baths, 612 

water heated, 613 

bubbles, expelling from barometer tubes, 

101 

currents, determining, 81 

Alabaster cement, 228 

cleaning, 293 

Albumen, 8 

bleaching, 129 

Albums, repairing, 192 
Alcohol, 13 

barrels, 24 

denatured, 23 

dihtUling, 465 * 

rectification, 20 

testing specific gravity, 25 

Alcoholometry, 24 
Algerian cements, 228 
Algiers metal, 65 
Alkali, cleaning stains of, 322 

determination of, 38 

standard solutions, 7 

Alkallmttry, 28 
Alkaloids, 29 
Alloys, 41 

add prool!; 56 

aluminium, 50 

aluminium bronse, 51 
— — aluminium alnc, 51 

— antl-fricllon, 52 
— — antimony, 53 

— — Babbitt's metal, 52, 63 
— — bearing brasses, 54 
— — bell thottdlng, 112 

bell metal, 64 

—— Birmingham platinum, 76 
bismuth brcmae, 64 

— brass, 66 

— - Chinese white copper, 76 
— — oopper-mingaoese, 87 


Alloys, Delatot’s white metal, 66 

density of, 42 

Fahlun, 76 

— fluxes for, 44 

for ImpressioiiH, 61 

—— furnaces for melting, 46 

fusible, 68 

fusibility of, 43 

gong metal, 112 

■ gnn metal, 60 

Inoxidlsable, 60 

iridlo-platlimm, 61 

— — iron, 61 

Japanese, 64 

— — jewellers’, 66 

journal boxes, 66 

— — Karakenc, 112 

kettle brass, 70 

locomotive ^Us, 112 


— manganese, 46, 66 
med^, 69 

— - melting, 44 
——miscellaneous, 77, 78 
Muntz’s metal, 69 

— or-molu, 69 
Parker’s, 66 

peak metal, 70 

pewter, 69 

phosphor, 71 

phosphor bronze, 72 

pinchbeck, 72 

pipe metal for organs, 72 

plate pewter, 69 

queen’s meul, 72 

railway Ugnal bells, 112 

resembling silver, 76 

rivet metal, 72 

- — Sauvage’s, 66 
ship bells, 112 

— silver, 73 

— slei^ bells, 112 

small articles, 73 

soft, 73 

— — Boldere, 73 

specific heats of, 44 

specular, 74 

stereotype metal, 74 

Bterro-metal, 74 

th of, 41 
[)ellB, 112 


strength o 

— — table bells 


tin briUlants, 76 

tin-manganese, 68 

— tombac, 76 

— tungsten bronses, 76 
tntanla, 76 



WOEKSdOP Kbckipt^. 


620 » 


Alloys, type metal, 1& 

— victor metal, 11 

white mettil, 16 

zinc bronzes. 11 

Almond comflto, 401 

creams, 391 

hanibak*^, 394, 395 

paste cement, 228 

rock, 395 

Almonds, bamt, 397 

salted, 393 

Alpacas, cleaning, 334 
Aluminiom alloys, 60 
— — bronze, Bl 

paper, 79 

zinc, 61 

Amalgams. 79 

copper, so 

for coating plastic castings, 80 

gold, 80 

iron, 80 

silver, 80 

— — ‘ odium, 80 

tin, so 

zinc, 81 

Amazon bitters, 117 
Amber, 81 

cement, 228 

American cement, 228 

clock, repairing, 361 

Ammonia, cloudy, 451 
Ammonium carbonate baking powders, 87 
Amorphous quinino, preparing, 37 
Anatomical specimens, bleaching, 130 
Anderson's biat n^gulator, 511 
Anemometers, 81 

Biram, 82 

graduation of, 83 

Heiianit's, 84 

Lin j's, 82 

— multiplying, 86 

simple, 84 

Aneroid oaromi ter. 1 05 
Angostura bitters, 117 

Aniline colour stains, removing, 319 
Animal fibres, bleaching, 129 
Antl-lUction alloys. 62 
Antimony alloys, 63 

Iron alloys. (>2 

Antique gold alloy, 66 
Apples, drying, 603 
Aqna fortls, 85 
Aqua regia, 86 
Aquariom cement, 328 
repairing leaks. 87 
Arcbitectnral cement, 229 
Argentlo, 66 
Armenian cement, 280 
Arqmatic bitters, 117 
Aneofc>irti(i alloy, 61, 63 
Artifidal gold, 66 

gaii),347 

-r- iTory, 333 
pearl, SSi 

Artnsli blacking, 123 
Aahberjr metal, 66 
Atnqploe, 81 

Clerraiti's proceM for preparing, 33 
JkMh greaae alaioa, cleaning, 323 


B 

BABniTT’s affiti-attrition metal, 62, 63 
Baking ponders, 87 

ummoninm bicarbonate, 87 

Berwick's, 90 

cream of tartar, 89, 90 

UcHxlaU's, 90 

Horsford’s, 90 

plios-pbates, 89 

— — Royal, 90 

Rnmford’s, 90 

sodium bl-carbonate, 88 

— sulphates, 89 

tartaric acid, 88 

Ball valves, noisy, 91 
Bamboo, bending, 92 
joining, 92 

work, 92 

Barley sugar, 394, 395 

drops, 395 

tablets, 396 

Barometers. 94 
aneroid, 105 

— Bogen's method, 96 
cheap, 9 4 

cistern, 99 

cleaning tolias, 97 

expelling air I)ubblc8, 101 

filling tubes, 96 

fitting, 98 

glycerine, loi 

graduation of, 103, 104 

— — ' mercurial, 103 
— ~ portable mercurial, 103 

reading, 103 

siphon, 97 

Baroscope, 104 
Barrels, cleaning, 296 

for alcohol, 24 

Basket making, bleaching, 111 

borders, 1 1 1 

bottoms, 109 

cane, 107 

materials for, 107 

osiers, 105 

peeling osli rs, 106 

sides, 110 

— — — strokes, 108 

tools, 108 

varnish, 111 

Bearing brasses, 63 
Beeswax for candles, 202 
Bell founding, 112 

—alloys, 112 

metal, 54, 112 

Belladonna, preparing alkaloid from, 81« 
Bells, casting, 114 

moulding, 113 

proportion of, J13 

hbapeof, 113 

— table, 112 
tuning, 114 

— weight of, 113 
Belting 116 

— cleaning, 116 

lacing, 116 

lubrloating, 116 
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Benicke's cemeat, 227 
Berberiue, 33 • 

Billiard ballrt, celluloid, 22" 
Biram anemometer, 82 
Bird clocks, repairing, 359 
Birds* skinB, cleaning, 301 
Birminghain platiimui, 7tt 
Bismuth bronze, 54 
Billers. 117 

Amazon, 117 

Angostura, 117 

Boker’s, 117 

brandy, 117 

essence, 117 

— French cognac, 117 

Hamburg, 118 

nonpar* 'il, 118 

orange, 118 

Peruvian, 118 

Spanish, 1 IH 

stomach, 118 

Stoughton, 118 

wild clierry, 118 

wine, 118 

wom)W(tod, 118 

Blackboard wash, 119 
Black finx, 4l 
Blackings, 120 

Artus’s, 123 

Brtitmer’s. 121 

— - drewi boots, 125 

dubbin, 126 

glace kid iKioth, 125 

guttapercha, 121 

harness, 126 

— indiar libber, 123 

Liebig’s, 124 

liquid, 12(1 

Nicolet’s, 121 

— paste, 123 

saddlery, 127 

tan boots, 125 

waterproof, 124 

wax, 125 

Bleacher’s ink, 130 
Bleaching, 129-146 

albumen, 129 

— - anatomical specimens, 130 

animal fibres. 159 

baskets, ill 

bleacher’s ink, 130 

bones, 130 

coral, 130 

— ~ cotton, 130 

esparto, 130 

fats and grease, 130 

feathers, 130 

guita-percha, 132 

hair, 132 ' 

horsehair, 132 

ivory, 133 

Jute. 134 

lace, 135 

leather, 136 

linen, 186 

oils, 136 

palm oil, 136 

paper, 136 

— - paper pulp, 137 


Bleaching, paraffin, 137 

prints and printed books, 137 

pulp canc, 137 

rags, 137 

-T — seaweed, 138 

shellac, 138 

silk, 139 

— silk yarn, 141 
— — silver dials, 142 

skulls. 130 

sponge, 142 

starch, 143 

straw, 143 

Tussore silk, 140 

wax, 144 

wicker-work, 144 

wool. 144 

woven Bilk, 142 

Block fuel, 193 
Blood albumen, 9 
Blue gold, 65 

prints, 416 

Blum leaved omard, 106 

Bogen’s method of making barometers, 95 

Boiler comiiosltion, 146 

alkahe-i, 147 

— chemical, 149 

— Dolfoisse’s list cut, 161 

glycerine, 151 

— — liquid, 148 

oils and fatty matters, 148 

physical pmeessee, 140 

powder, 148 

tannins, 148 

vegetable, 148 

oonosion, 146 

— — covering composition, 152 

incrustutlou. 146 

Boiling tallow, 209 
Boker’s bitters, 117 
Bones, bleaching, 130 

cleansing, 307 

Bookbinder’s paste, 267 
Bookbinding, 153-193 

backing, 161 

blocking, 186 

collating, 1.54 

colouring calf, 187 

— — colouring edges, 166 

covering, 17o 

cutting, 164 

drawing in, 163 

finishing with diy preparation, 186 

flexible work, 170 

folding, 163 

— — forwarding, 168 

full gilt back, 182 

— - gold work, 177 
glueing up, 160 

— half- bound work, 172 

band flnlahing, 174-180 

— — head bands, 168 

inlaid work, 180 

JotntB, 173 

— marking up, 166 

miUboartlB, 162 

painted edges, 168 

pasting on end papers, 169 

— — pasting down, 172 
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Bookbinding, pasting up, 150 

— preparing for covoriug, 169 
pressing, 163 

repairing books, 190 

rounding, 161 

sawing in, 156 

sewing, 167 

sprinkling edges, 168 

substitute for brass lettering, 190 • 

trimmiug, 160 

vellum. 185 

Books, bleaching paper of, 137 
Boot polish, brown, J25 

glace kid, 125 

wax, 125 

polishes, liquid, 120 

top liquid, 123 

Borders for drawings, 483 

Berwick’s baking powder, 90 

Bottle cement, 230 

Bottles, cleansing, 293 

Brand’s method of estiniatlng alcohol, 28 

Brandy balls, 396 

bitters, 117 

Brass, 55 

cleansing, 294 

colour, 65 

adours of. 41 

dipping and colouring, 446 

— - for gilding. 67 

for wire, 67 

fumaoe, 47 

— fDslblllty ot 65 
hard, 67 

hardnen, 66 

inlaid work, cleansing, 294 

~ instmment^ cleaning, 294 

lettering, substitute for, 190 

— — malleability of, 56 

melting, 66, 57 

— — ordinary, 67 

properties of, 56 

—— red, 67 

surfaces, onuunenting, 446 

■g — yellow, 67 
naaswork solders for, 74 
•Brightening iron articles, 307 
Brimatone cement, 231 
fiiiquettee, 193 

coal dost, 193 

sawdust. 194 

Britannia metal, 67, 66 
British gum, 347 
Bronie, 68 

bine, 76 

deanliq^ 396 


— - manganese-tin, 66 
red, 76 . 

# — strength aC 72 
r — tnngf^. 76 
— yellow, 76 
— -stoc, 77 
Bmwn boot pollsb, 125 
hamem polidi, 128 
aadflles, cleaning, 809 
, lnwhie,83 
' 9hn^’s blacking, 121 
, BMtoatwr’s esmsnt, 231 


Buckland’s ceinent, 231 
Buildings, dampness in, 436 
Bullet metal; 58 
Bullion lacc^ rloansing, 333 
Burnishing, 196 
— cutlery, 197 

pewter, 187 

— — silver, 197 

tools, 196 

Burnt almonds, 397 
Butter i-cotch, 394 
Button brass, 57 


c 

Calf, colouring, 1S7 

Calico, removing stains on, 320 

CalumWne, 3,3 

Cameo cutting, 198 

Camera lurlda, 198 

for the microscope, ll»9 

— obscuTd, 201 
Camphor, 219 

.listllling, 460 

Canaila balsam cement, 231 
Candied chestnuts, 392 
fruits, 392 „ 

sugar, 388 

Gandies, 202 
—— composite, 211 

diapluuae, 211 

dipping, 207 

dips, 210 

— — monldtng, 208 
— - pouring, 207 

UUow, 209 

— — transparent, 211 

wicks, 295 

pickliAg, 205 

Cane, 107 

Canned goods, solder for, 74 
Cap cement, 232 
Carbolic powder, 448 
Carbon paper, 428 

Dieterieb’s, 429 

Curdamon comfits, 401 
Oarnauba wax, 303 
Carpet, cleaning. 327 

cleaning grease from, 321 

vacuum cleaniue, 296 

Carraway comfits, 400 
Carriage tops, restoring, 308 
Cartier's hydrometer, 36 
Cascarllllne, 31 
Casein cement, 233 
Casks, deanlng, 296 
Casting bells, 114 
Catechu drt^ 399 
Caurat. 211 

— ~ deodorants for, 213, 214 
Chuatic alcohol, 13 
Celery comfits, 401 
Celhiloid, 216 
tiiUiar(lbaQ9.389 

— cement Jbr, 334 
— — desnlng, W 

— eolnvrbig, 217, 328 
daits]»222 
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Celluloid, hardening, 22^ 

iucorabuBtlble, 223 , 

white, 222 

Cellulose from potatoes, 223» 
Cements, 224 

add proof, 227 

— — alabaster, 228 
— > Algerian, 228 

almond paste, 228 

umber, 228 

American, 228 

aquarium, 228 

architectunil, 229 

Armenian, 230 

^nicke’s, 227 

bottle, 230 

brimstone, 231 

brushmaker’s, 231 

Bucklund’s, 231 

Canada balsam, 231 

cap, 232 

castdn, 233 

celluloid, 231 

cliemicul, 234 

> Chinese, 234 
Ohbieae glue, 236 

chrome, 235 

colourless, 236 

coppersmiths’, 236 

ciucible, 236 

—— curd. 236 

cutlers’, 236 

dextrine, 236 

— — diamond, 236 

egg. 237 

ela^ic, 237 

electrical, 232 

engineers, 237 

Faraday’s, 232 

fat, 237 

— fireproof, 237, 239 
flexible, 239 

for acid chambers, 266 

for cork, 236 

for cover glasses, 262 

— for earthenware bisque, 236 

for high temperatures, 233 

for ivory, 263 

for Jet, 263 

— . for labels, 263 
for lamps, 266 

for leather, 266 

for mahogany, 287 

— — for marble, 267 

for meerschaum, 260 

for metal letters, 267 
> for mother of pearl, 263 
for parchment paper, 264 
——for porcelain letters, 267 
— » for wood, 273 
— tor sine, 273 

— French, 239 

— Gad’s, 269 
glass, 239 

glass to metals, 240 

glycerine, 246 

granite, 246 
-<— • gnm aiabic, 246 
— gnttapereba, 251 


Cements, HoenleV, 269 

Hensler’s, 248 

hydraulic, 260 

indianite, 260 

indiarubbor, 250 

Iron, 248 

isinglass, 253 

Japanese, 263 

jewellers’, 263 

kaseleim-pulver, 234 

Keene's, 267 

Keller's, 230 

labels, 264 

— — laboratory, 255 

lead, 366 

Ijenher’s, 237 

London, 267 

masons’, 269 

mastic, 260 

metals to glass, 240, 261 

microscopical, 261 

milk, 263 

mucilage, 264 

naturalists’. 264 

opticians’, 264 

oyster shell, 268 

Parian, 266 

Paris, 266 

plasters, 267 

plumbers', 267 

Pollock’s, 246 

— — porcelain, 267 

i^ubber, 261 

rubber to metal, 252 

Bchio*liao, 234 

shellac, 268 

Singer’s electrical, 233 

soluble glass, 269 

Sorel's, 260 

Soulan’s, 233’ 

stone, 271 

stonemasons’, 271 

to withstand petroleum, 267 

turners’, 271 

tyre, 272 

Urc’s, 230 

Valley’s, 283 

waterproof, 239, 272 

Wollaston’s, 278 

zeiodelite, 273 

Charcoal bnming, 274 
Chemical cement, 234 

copying methods, 414 

Chemists' hot air bath, 499 
Chewing gum, 398 
Cherries, cream, 391 
Chestnuts, candied, 302 
Chicory, alcohol, 20 
Chimney cleaner, chemical, 271 
Chimneys, smoky, 278 
China, drilling, 289 
— riveting, 288 
Chinese cement, 234 

glue, 236 

. — silver, 68 

wax, 203 

white copper, 76 
Chisel steel, 291 
Chocolate creams, 391, 89 J 
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Chocolate drops, 399 
Cbrooje cement, 235 
Chromium-iron alloy, 63 
Chryeocale, 6.) 

(’Ider casks, cleansing, 297 
Cinchona bark, quinine irom. 36 
Cinnamon comfits, 401 

drops, 399 

Cistern barometer, 99 
Circnlnr melting furnace for alloys, 48 
Clarifying tallow, 209 
Cleaning alabaster, 293 
—— albill stains, 322 

axle grease stains, 323 

barometer tubes, 97 

belting, 116 

bores, 307 

bottles, 293 

brass, 294 

brass inlaid work, 294 

bronze, 296 

carpets, 295, 321, 327 

casks, 296 

— “ celluloid, 297 
— - clocks, 348 
— — clotbing, 297 

coffee stains, 322 

coins, 298 

copper, 294 

— cotton waste, 298 
— — curtains, 329 

dial plates, 316 * 

druf^sts* utensils, 298 

earthenware, 299 
— — engravings, 299 

— feathers, 301 
felt hats, 321 

— firearms, 302 

floors, 321, 303 

fire, 303 

ftmlture, 321 

gilt mountings, 303 

gilt picture fhime, 303 

glass, 304 

glass windows, 306 

—•gloves, 306 

gold, 30$ 

bands, 307 

— harness, 307 
hats, 307 

Indian ink stains, 322 

ink and iron mould, 321 

iodine staius, 322 

Iron and stael, 307 

Ivory, 307 

Jewellery, 308 

leather, 308 

j^arble, 309 

marking ink i^m fabrics, 822 

microsotm slMes, 305 

mildew irom febrlcs, 322 

^rnilk stains,. 322 

, — — mirrors, 310 
' — oil cloth, 310 
: — paint, 310 
— patot brariies, 310 
jMibt stains, 323 

^^Intfaga, 310 

parcbmeot, SXi 


Cleaning pearls, 314 

printers’ inlt from fabrics, 322 

resin staibs, 323 

sheepskin mats, 314 

silver, 315 

stains from fabrics, 317 

stearin stains, 323 

stills, 323 

sponges, 316 

stone steps, 323 

straw hats, 297 

stuffed animals, 323 

— — tapestry, 326 

tannin stains, 323 

tur stains, 323 

lea pots, 324 

textile fabrics, 324 

^ arnish stains, 323 

walnut stains, 323 

— wasliWUier, 306 

watches, 371 

Clock bi'll metal, 112 

mending, 337 

Cloudy ammonia, 451 
Cbttbing, cleaning, 297 
Clove drops, 309 
rock, 396 

Coal economising {towder, 381 

dust briquettes, H93 

Cock metal, 68 
Coffee creams, 391 

drops, 399 

stain, cleaning, 322 

Cognac, French, 117 
Coina, cleaning, 298 
Coke breeze concrete, 383 
Colcbicioe, 34 
CollaUng books, 154 
Colonr of copper-zinc alloys, 42 
Coloured celluloid, 217 
Colouring brass, 446 

crayons, 434 

celluloid, 223 

drawings, 484 

edges of books, 166 

sweetmeats, 402 

tracings, 485 

Colonrs of alloys, 41 
Colt'sfoot ruck, 398 
comfits, 400 

colouring, 401 

Common Jewellery alloy, 65 
Compasses, using, 482 
Composite candles, 211 
Concrete, 381 

walls, cracking of, 384 

CoAfectionery, 887 

cooked, 391 

uncooked, 390 

Cooking by steiun, 404 

range, causes of failure, 409 

Copper amalgam, 80 

cleaning. 294 

solders for, 74 

Copper-Iron aUoy^ dl, 68 

manganese alloys, 67 

zinc idloys, colour of, 42 

Coppersmiths' cement, 386 
Copying, 414 
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Copying pencil, 427 

Fttber’H, 428 

Magne’s, 423 * 

drawings to p roduccd^Ie, 488 

pappi, moist, 426 

Coral bleaching, 130 
Cordova wax, 128 
Corks, dement for, 236 
Corn starch paste, 266 
Corrosion of boilers, 146 
Cotton, bleaching, 130 

waste, cleaning, 298 

wicks, 205 

Cover glasses, cement for, 262 
Crayons, 434 
Cream cherries, 391 

of tartar, 89 

of tartar l>aking powders, 90 

for brown Icathei, 128 

squares, 391) 

Crucible, cement for, 236 

for melting alloys, 49 

Cr\8talli8ed fruits, 398 
Cupola furnace, 48 
C’urd cement, 236 
Curtains, cleaning, 329 
Cutler's cement, 236 
Cutlery, burnishing, 197 
Gutting cameos, 198 
Cymbals, metal for, 68 


B 

Damasks, cleaning, .329 

Damp resisting glue, 245 

Dampness in buildings, 436 

Davidson's drying closeis, 504 

Delatot's white metal, 69 

Delfosse's patent boiler composition, 161 

Denatured alcohol, 23 

Dendrometer, 441 

Density of alloys, 42 

Dental celluloid, 222 

porcelain, 446 

Dew ponds, 445 
Dextrine cement, 236 
Dial plates, cleaning, 316 
Diamond cement, 230 
Diaphane, 211 

Dieierlcb's carbon paper, 429 
Dipping brass, 446 

candles, 207 

metal, 66 

Dips, 210 
Disinfectants, 448 
Distilling, 461 

Dlstlllatmn by dry heat, 613 
Dividers, using, 482 
Door hanging, 467 
Donlton's drain-pipe, 469 
Down draught in ^inmeys, 286 
Draln-pipeB, 469 
Drawing, 479 

boo^, 481 

Instruments, buying, 418 

on glass, crayon for, 436 

paper, sixes of, 479 

— — pen, using, 481 


Drawings, borders, 483 

colouring, 484 

copying, 420, 488 

erasing errors in, 480 

finishing, 482 

framing, 487 

Indelible, 487 

lettering, 482 

mounting, 431 

pencilling, 482 

shading, 485 

Dress-boots, blacking, 125 
Dresses, cleaning, 333 
Dressing for leather, 122 
Drill for china, 289 
Drilling chinaware, 290 
glass, 290 

Druggists' utensils, cleaning, 298 
Drum timepieces, repairing, 357 
Dry cleaning carpets, 327 

distillation, 613 

Drying and desiccating, 490-518 

by cold, 518 

• fruit, 602 

photographs, 608 

pyroxyhne, 219 

rooms, 490 

tea, 504 

Dubbin, 126 

Dumoulin's liquid glue, 244 


E 

Eakth wax, 203 

Earthenware bisque, cement for, 230 

cleansing, 299 

Edge tools, bronze for, 68 
Egg albumen, 1 1 

cement, 237 

Eggs us aerating agents, 7 
Elostie cement, 237 

glue, 246 

leather dressing, 122 

Electrical cement, 232 
Electrotype plates, solder for, 74 
Electrum, 66 
Engineer's cement, 237 
England’s diylng closet, 510 
English clocks, 30-hour, 364 

metal, 66 

watch, repairing, 374 

Engravings, cleansing, 299 

mounting, 487 

transfering to paper, 430 

Erasing errors in drawings, 480 
Escape wheels, repairing, 342 
Essence bitters, Il7 • 

Esparto, bleaching, 130 
EstUnation of alcohol, 21 
Everton toffee, 394 


F 

FAMtVN, 76 
Faraday's cement, 232 
Fat cement, 237 
Fats, t'eaching, 130 
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VratberH, bleaching, 130 

cleansing, 2«1 

Bcouriog, 131 

Felb^ata, cleaning grease from, 321 

Ferro^ncrete, 384 

Fenille morte alloy, 65 

Fibres, bleaching, 129 

Fiddle strings, 213 

Filing glass, 290 

Filling barometer tubes, 96 

Fine brass, 67 

gold alloy, 66 

Firearms, cleaning, 302 
Fire Intes, 239 
Fireproof cement, 237, 23 
Fish albumen, 12 

glue, 243 

Fitting barometers, 98 
Flannel, cleaning, 334 
Flavouring sweetmeats, 402 
Flax wicks, 205 
Flexible cement, 239 
Floors, cleansing, 302 

cleansing grease from, 321 

ferro^ncri'te, 385 

Flowers, distilling, 461 
Fluid disinfectants, 448 
Fluxes for alloys, 44 
Folding sheets for binding, 163 
Footwalks, cement for, 259 
Force and velocity of winds, 83 
Formaldehyde, 449 
Formalin, 449 

French clocks, repairing, 361 

pntty, 268 

— rod osier, 106 

Fresenius and Will's acldimeter, 6 

alkalimeter, 29 

Fmit alcohol, 14 
«— > drying, 602 

stains, removing, 317 

Fruits, candied, 392 
— — crystaUii>ed, 398 
Fnmlg^g oil, 448 
pastilee for, 460 
Fnr, cleansing, 303 
Fornace, cupola, 48 

for brsM melting, 47 
for melting alleys, 46 

reverberatory, 49 

Fnmitnre, cleaning spots from, 321 
Foslble alloys, 58 

ping alloys, 69 

FosibUity of alloys, 43 
FnsiUteHmalleable metal, 66 
Fusing metals, 46 
psials of metals, 43 



German silver manganese, 68 

silver melting alloy for, 69 

Germk lde, 449 ' 

Gerrard’s process for preparing atropine, 
33 

Gilding, brass for, 67 

bronze for, 68 

metal, 66 * 

Gilt mountings, cleansing, 303 
Ginger drops, 399 
rock, 396 

GlacS kid boots, blacking for, 126 
Glass, cement for, 239 

cleaning, 304 

crayons for drawing 'ii, 436 

drilling, 290 

filing, 290 

to metals, cementing, 240 

windows, cleansing, 305 

Gloves, cleansing, 306 
Glycerine barometer, 101 

boiler composition, 161 

cement, 246 

Glue, 241 
Chinese, 235 

damp and moisture resisting, 246 

elastic, 246 

fish, 243 

lip, 246 

liquid, 244 

marine, 268 

> portable, 246 

quick drying, 243 

to prevent cracking of, 243 

Gold, alloys of, 66, 66 

amalgam, 80 

artificial, 60 

— blue, 66 
— — bunUsbing, 97 

cleansing, 806 

solders for, 74 
Gold>tron tUoys, 62 
Gong meul, 1 12, 116 
Qon^, metal for, 68 
Goodall's baking powder, 90 
Graduation of barmeters, 104 
Grain alcohol, 17 

drying, 606 

Granite cement, 246 
Grease, bleaching, 130 

from floors, removing, 321 

spots, cleaning tram felt bats, :t2l 

spots removing, 3M 
Grebe skins, cleaning, 302 
Oreenleaved osiers, 105 
Grotto work, cement for, 269 
Guards, inserting in books, 166 
Gum arable, 246 

solutions, preaervlof, 247 

arUfleial, 247 

tragsoanth, 247 

Gnu metal, 60 
Gnt, deodorants for, 2}3> 
scraping, 213 
— silkworm, 216 ' 

spinning, 213 

Gatta>pereha blacking, 121 

— — * bleaching^ 132 

— — oement, 261 
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Ha-ih, bleaching, 132 • 

Hairsprings, fitting, 380 
Hambxirg bitters, 118 • 

Hands, cleansing, 299, 307 
Hard brasa, 57 

silver solder, 74 

— ^ solders, 74 

spelter solder, 74 

Hardening celluloid, 223 
Harness blacking, 126 
— — brown polish, 128 

cleansing, 307 

oil for, 127 

— — restoring soiled, 127 
Hassell’s drain pipes, 470 
Hats, cleaning, 307 
Heartlirugs, cleaning, 334 
Heat insulators for boilers, 162 

regulator, Andei eon's, 511 

Heating drying rooms, 492 
Hectograph sheets, 422 
Henault’s anemometer, 84 
Hensler's cement, 248 
Hoenle’s cement, 269 
Hollow walls, 439 
Homberg's alloy, 69 
Horsfbrd’s baking powder, 90 
Horsehair, bleaching, 133 
Hot air hath, 499 
House fronts, mastic for, 269 
Hunt’s microscopical cement, 261 
Hydraulic cements, 260 
< — press, alloy for, 74 
Hydrometer, 25 


1 

iGKATXDB bean, preparing strychnine firom, 
39 

Illustrations, copying, 426 
Imitation peiarl, 222 
Impressionn, alloy for, 61 
Incombustible celluloid, 223 

ivory substitutes, 223 

Incrustation of boilers, 146 
Indelible pencil drawings, 487 
Indian ink, removing stains of, 322 
Indtanite cement, 260 
ludlambber blacking, 123 

cement, 260 

Ink, bleachers, 130 

stains, removing, 3l7, 318, 321 

I Inlaid binding, 180 

work, cleaning brass, 294 
Hitncldisable alloys, 60 
Iodine, cleaning stains of, 322 
Iron alloys, 6i 

— properties of, 61 

• amalgam, 80 

and steeL cleansing, 307 

articlea, brightening, 307 

— cement for, 248 
Inmmonld, removing, 321 
IridkKplaHnum, 6i 
Irish poplin, cleaning, 384 


Isinglass cement, 253 
Ivory, artificial, 223 

bleaching, 133 

cement for, 263 

cleansing, 3(»7 

— — > imitation, 222 

substitutes, 215 

incombustible, 223 


i 

Japan wax, 203 
Japanese alloys, 64 
— bronzes, 66 

cement, 263 

Jet, cementing, 263 
Jewellers' alloys, 65 

cement, 253 

Bolaer lor, 74 

Jewellery, cleansing, 3( 8 
gold, 66 

restoring the lustre of, 308 

Jointing drain pipes, 469 
Jones' hydrometer, 25 
Jordan’s glycerine barometer, 101 
Journal box alloy, 66 
Jute, bleaching, 134 


K 


Kabakekb, 112 
Kascleim-pulver, 234 
Keene’s cement, 267 
Keller’s cement, 230 
Kettle brass, 70 
Kid gloves, cleaning, 306 
Kisses, barley sugar, 396 
Kitchen range, mastic tor, 260 
Komaromy’s copying process, 426 


L 

Lahels, adhesive for, 263 

mucilage for, 247 

paste for, 264 

Laboratory cements, 268 

hot air baths, 308 

Lace, bleaching, 136 

cleansing, 336 

l^acing belting, 116 

Lama, cleansing, 334 

Lamiw. cement for, 266 

Laundry drying rooma, 493 

Lead cement, 266 

Lead-iron alloy, 61 

Leaks In aquarium, repairing, 87 

Leather, bleaching, 136 

— — Inrown cream for 128 

-i— cement for, 282, 286 

— cleaning. 308 

covered mountings, restoring, : 

polishes, 120 

pbllBlies, Cordova wax. 128 

. — preparing for bookbinding, 17S 
Lemarquand’s alloy, 61 
Lemon drops, 308 
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Lenber’s elastic cement, 237 
Letter, cement for, 267 
Lettering drawings, 482 
Liftd’s anemometer, 82 
Liebig’s blacking, 124 
Linen, bleaching, 135 
Lip glue, 245 
Liquid boot polishes, 120 

glue, 244 

slating, lift 

Locomotive bells, 112 
London cement, 257 
Lozenges, 397 
Lubricating belting, 115 
Lutes, 224 

almond paste, 228 

fire, 239 

fireproof, 237 

steam tight, 270 


M 


Milk stains, cleaning, 322 
Mirrors, cleaning, 310 

metal, alloys for, 50 

Mixing concJfete, 383 

metals ,46 

Mock gold, 66 

Molasses, Mcobol, 16 

Moreens, cleaning, 331 

Morphine, 34 

Mortars, bronze for, 58 

Moss alcohol, 16 

Mother of pearl, cement for, 263 

Mounting drawings and tracings, 431 

on linen, 479 

engravings, 487 

Moulding beUs, 113 

candles, 208 

Mucilage, 264 

for labels, 247 

Mnnta’s metal, 69 

Musical clocks, repairing, 366 

Instnunents, cleaning brass, 2^4 


Magnalitm, 51 
Magne's pencil, 423 
Magnesia cements, 270 
— — preparation for boilers, 151 
Mahogany, cement for, 257 
Malleable brass, 57 
Malleability of brass, 56 
Manganese alloys, 45, 66 

German silver, 68 

tin bronze, 67 

Haouheim gol^ 66 
Manuscripts, restoring, 487 
Maps, mounting for books, 156 
Man>le cement, 257 

cleaning, 309 

Marine glue, 258 
Marking ink, removing, 322 
MftrUe'BsUoy.61 
Manipim.391 
, Hsaons' cemmit, 259 
]Ias^360 

Msteilsis for basket making, lOT 
alloys for. 69 
broose for, 68 

Meerschaum, cement for, 260 
Melting aXlapi, 44 

Babbitt’s metol, 63 

fomace for alloys. 48 

points of alloys, 41 

Mercnrisl barometer, 103 
Mercury, distiUiog, 462 
Metal letters, cement for, 257 

mirrors, sttoys tor, 60 

to i^Bss, cementing, 240, 261 
• to rubber, cementing, 262 
Meftito. fining, 45 

fining points of, 43 
^ — mlxiM, 46 
Meifiylat^spirit, 23 
Microscope, camera Incida for. 199 
sU(H cleaning, 806 
Inoroiboploal cement, 261 
Mildew, removliig trmn fabrics, 322 
— i- to remove, 3l0 
cement, 968 

sour, as aemtlog agent, 8 


N 


MAncoTtKB, 36 
Naturalists’ cement. 264 
Neapolitan squares, 390 
Nickel-iron riloy,'«l 
Nlcolet’s bladdng, 121 
Nicotine, 36 
Nitrated cotton, 216 
Nitric acid, 86 
Nonpareil bitters, 118 
Non-poisonous disinfectant, 449 
Nougat, 393 
Nut cream squares, 391 
Nnx vomica, preparing slrycbninc from, 
39 


0 

Ononu test for drain pipPB,*473 
Odourless disinfectant, 449 
Oil for harness, 127 
Oil paintings, cleaning, 311 

lining, 311 

— — — restoring, 312 

stopping, 311 

palm, 204 

stains, removing, 319 

Oilcloth clMDlng, 310 
Oiling clocks, 362 
Oils, blesohing, 135 
Optioisns' cement, 264 
Orange bitters, 118 

tbwer drops^ 400 

straws, 393 

Organs, pipe metal for, 73 
Orgeat droi«, 400 
Ornaments, brooM for, 66 
Omard, blnnWlekTed, 106 
Or-molu, 69 
Oliers, 106 
— peeUng.m 
Outdoor clo^ repttring, 356 
Over-proof spirit, 26 
Oyster-^ell oement, 368 
Oxokerit, 903 
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liMT, cleaning, 310 « 

— rtalne, cleaning, 323 

— Htidns on glaas, removing, 306 

— removing, 31H 
iint>bruBbeB, softening, 310 
tinted edges for books, 168 
lintiugs, cleaning, 310 
ilm oil, 204 

bleaching. 136 

iper, aluminium, 79 

— bleaching, 136 

— carbon, 428 

— poiygraphic. 424 

— pulp, bleaching, 137 

— removing stains from, 320 

— to parchment, uniting, 487 

— transparent, 427 
aperhangers’ paste, 266 
apyrograph, 421 
araffin, 2u3 

— bleaching, 137 
aragon drain pipe, 471 
arallel rule, using, 482 
archment, cleaning, 314 

— paper, cememlng, 264 

— to paper uniting, 487 

— vegetable, 487 
arian cement, ^66 
aria cement, 266 

— salts, 449 
arisian bell metal, 112 
arker’s alloy, 66 
aste, 266 

— blacking, 123 
bookbinders’, 267 

— com starch, 2H6 

— for prims, 268 

— for soda water labels, 254 

— papei hangers’, 266 

— photographers, 265 

— starch, 266 

that will not sour, 286 

— trimmers’, 266 

— wheat starch, 266 
>istels, 434 

’astiles for fnmlgatlng, 460 
>eak metal, 70 
Wl, artificial, 222 
imitation, 222 
*earl8, cleaning, 314 
’eat briquettes, 194 
>eeUiw oeleri, 106 
Hmdlling drawings, 4M 
?encUs, copying, 427 \ 
onttlng, 480 
Pepp^iat drops, 400 
-^lossnM 397 

— rook, 396 > 

Pemria^ttew, 118 , 

Pstrolsnm, cement to withstand, 267 
Pewter, 09 

bnr^ihlhg, 197 

— plate, 66 ^ 

PewtersrsioWerfor, 74 
Pboephsto baking powdetf, 89 
Pboi]riMr •iloye, 71 


Phosphor bronxe, 72. 

Phosphorus, Introducing into bronze, 71 
Photograph, transferlng to wood, 42^ 
Photographers’ paste, 265 
Phoh graphic drying box, 608 

plate, cleansing, 304 

Pickling candle wicks, 206 
Picture frames, cleaning, 308 
Pinchbeck, 72 
Pipe chimneys, 279 

covering composition, 162 

metal for organs, 72 

Piperine, 36 
Piques, cleaning, 334 
Plants, dibtilling, 461 
Plaster casts, repairing, 267 
Plasters, 267 

Plastic castings, amalgam for coating, 80 

Plate pewter, 6B, 6ft 

Plumbers’ cement, 267 

Polislies, boot, 12b 

Pollock's cement, 246 

I’olygraphic paper, 424 

Poppy, preparing morphine from, 34 

Porcelain cements, 267 

dental, 446 

letters, cement for, 267 

Portable glue, 246 

mercurial barometer, 103 

Portevin’s powder, 424 
Potato alcohol, 17 
potatoes as cellulose, 223 
Pouring candles, 2" 7 
Preserving albumen, 12 

gum arable solutions, 247 

Printed p^ier, bleaching, 136 
IMiiters^ ink, cleaning fabrics from, 322 
Prints, bleaching, 137 

pastes for, 268 

Proof spirit, 26 
Properties of alloys, 41 

of brass, 66 

of iron alloys, 61 

Proportions of bells, 112 
Pulp cane, bleaching, 137 
Putty, 288 

Pyroxyline, drying, 219 

preparation of, 216 

solvent for, 218 


a 

Qoksk’ 8 metal, 66, 72 
Quinine, 36 


B 

Back and gathering pallets, repairing, 346 

Bugs, bleaching, 137 

Kahat Iskum, 394 

Ballway signal bells, alloy fur, 112 

Baspberry drops, 400 

- — r^ 306 

Beading barometer, 108 

Beettitoation of alcohol, 90 

Bed aimonds, 308 

— —tanm, 67 

2 M 
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Red gold, 66 
Rein]brced concrete, 3B4 
Repamng albums, 192 

books, 190 

plaster casts, 267 

— — stonework, 274 
Resin, solvent for, 263 
Resinous stains, removing, 317 
Restoring insolnble albumen, 12 

leather covered mountings, 127 

manascripts, 487 

oil paintings, 312 

soiled hames!<, 127 

Reverberatory furnace, 49 
Ring gold, 66 
Rivet metal, 72 
Riveting chlDaware^288 

stake for clockwork, 343 

Rooms, dlsiufecting, 448 
Root alcohol, 16 
Rose drops, 400 

lozenges, 397 

.Rose’s alloy, 69 
Royal baking powder, 90 
Rubber cemeni, 261 

to metal, cementing, 3S2 

Rumford's baking powders, 90 
Rush wicks, 205 


SannuBBT, blacking, 127 
Saddles, cleansing, 309 
Sallcine, 39 
Salted almonds, 393 
Sanitary fluid, 450 
- powders, 450 
Satin, oteaning, 332 
Sauvage's alloy, 66 
Sawdnst briquettes, 194 
'' "VUao cement, 234 
* g feaflieis, 131 
% 140 

ven silk, 142 
Seetreed, Weao^, 138 
Seeds, distilling, 461 
SeH>st*s mastic, '860 
Sewer gas, detecting, 461 
Shading dnwlngB, 485 
Shape of bells, 118 
Shawls snd smtrves, deanlng, 386 
SMsp dip, 451 

Sbe^Mikfn mate, cleaneing, 314 

mg^ deansing, 335 

Sheet brass, composttloo of, 56 


-UtacbiniL 188 
SbtUi^ csmenang, 365 
8bipb^Mio^,m 

80k, Ideacblng, 189 


w. haadk et d ^to i^l^ deansing, 836 
— — soeurbrn, 140 

buocfatDft 141 

S yamialpbttrflig, Ml 
rprmgdt, 215 
r,dW7<ei»inbSng, 76 


Silver amalgam, 80 

burnitibing, *97 

Cbineee, 68 

cleaning, Sl6 

dials, bleaching, 142 

— — German, 59 
metal, 5i 

Singer’s electrical cement, 233 
Siphon barometer, 97 
Sknils, bleaching, 130 
Sleigh bells, alloy for, 112 
Smoke test for drain-pips, 473 
Soda-water Inrttle laliels, paste for, 254 
Sodium amalgam, 80 

bicarbonate baking-powder, 8s 

Soft alloys, 73 

solders, 74 

Solar distillation, 456 
Solders, 73 

for brasswork, 74 

for carved goods, 74 

for copper, 74 

— — for electrotype plates, 74 

for gold, 74 

for Jewellers, 74 

for pewterers, 74 

for sealing iron in stone, 74 

*>— for tinned iron, 74 

hard, 74 *' 

hard silver, 74 

hard spelter, 74 

soft, 74 

Soluble glass, 269 
Sdvent for pyroxyline, 218 
— — for rosin, 263 
■ Sorel’s cement, 1^9 
Sonlan’s cement, 233 
Sour milk, as aerating agent, 78 
Spaniard osier, 1Q6 
Spanish bitters, 118 
Spedflo gravity of alcohol, 25 

beats of alloys, 44 

Specular alloys, 74 
Spdter sddering hard, 74 
Spermaceti for candles, 303 
Spinning sugar, 402 
proof, 26 


overprow, 26 

underproof, 26 

Sponge, bleadiing, 142 

deanlng, 316 

Spoons, Britannia metal, 57 
i^pouts, Britannia metal, 58‘ 

— »oii iMper, removing, 896, 
Staad^solntterpiVfiidil, 7 

of alkali, 7 

Starch bleaddng, 148 


Statuary, 


fbr,68 


• %ht hues, 

StaaHtt stiina, nmtOTiUL 816 
Steadily 4i» 
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Stereotype metal, 74 
Sterro metal, 74 
Stills, cleansing, 323 
— for tinctuif b, 468 
Stomach bitters, 118 
i^toiie, cements for, 271 

8oldei*for sealing iron in, 74 

Blepe, cleaning, 323 

uniting broken, 27ft 

Stonemasons' cement, 271 
Stonework, repairing, 274 
Stoughton bitters, 118 
Stoves, fixing pii^a for, 278 
Stove work, mastic for, 260 
Straight edge, testing, 481 
Straw, bleaching, 143 

bonnets, cleaning, 297 

matting, cleaning, 336 

Strength of dloys, 41 
Strokes in basket making, 108 
Strychnine, 3ft 

Stuffed animals, cleaning, 323 
Sugar, clarifying, 387 
— — drops, 399 

extracting acid from, 402 

Sulphate and liakiog powders, 89 
Sulphuring silk yarn, 141 
Suspension spring, renewing, 316 
Sweets, colouring and flavouring, 402 
Sykes’ drain pipe, 470 

hydrometer, 26 

Syrupe, 88 


T 


Tabarktb, cleaning, 331 
Table bells, alloys for, 112 

covers, cleaning, 336 

Tailors' crayons, 436 
Tallow boiling, 209 

candle, 209 

clarifying, 209 

Tammy lining, cleaning, 332 
Tam-tams, metal for, 68 
Tan boots, blacking, 126 
Tannin staina, cleaning, 323 
Tapsstir, cleaning, 326 
Tar c^ots, removing, 234 ' 

stains, cleaning, 323 

— - removing, 317 

Tartaric acid, 88 

Tea drying, 504 

Teapoti^ d^lng, 324 

Testing apparatus for drain pipes, 474 

drain pipes. 471 


— straight eifee, 481 , 

Tmlle fkbrlca, cleaning, 324 
TUhet’t copying prooeaa, 420 
Tlnamalg^, 80 

brilliant, 76 

— iron alloy, 61, «4 

manganese alloy, 68 

scouring, 886 

T^ed iron, solder for, 74 
Tinting silk yam, 141 
Tobsoco pipes, cleaning, 336 

— piwMilng nteotins from, 86 
Toifee, fiverton, 394 


Tombac, 76 

Tools for basket making, 108 
— for bookbinding, 174 
Tracing cloth, 426 

paiifer, 487 

Tracings, colouring, 486 

mounting, 431 

Tragacanth, gum, 247 
Transfer process on glass, 431 
Transferlng engravings to paper, 431 

photograph to wood, 429 

Transfers, 429 
Transparent candles, 211 

paper, 427 

Trimmers’ paste, 266 
Tubanla metal, 66 
Tungsten bronzes, 75 

steel, 61 

Tuning bells, 114 
'furkish delight, 394 
Turners’ cement, 271 
'russore silk, bleaching, 140 
Type metal, 76 
'fyre cements, 272 


ir 

U»1)ER1*KCM)F, 26 
lire’s cement, 230 


V 

VAcnov cleaning, 295 
Vanilla drops, 400 
Varley’s cement, 233 
Varnish for baskets. 111 
— - for leather, 124 
— stains, cleaning, 323 

cleansing, 336 

Vegetable albumen, 12 

parchment, 487 

VegetabUs, drying, 502 
Vellum, cleau^g, 336 

for bookbinding, 186 

Velocity and force of winds, 83 
Veretrine, 40 

Verge watch, retiring, 365 
Vermin, exterminating, 448 
Vert d’eau alloy, 68 
Victor metal, 77 
Violet drops, 400 
Violin bows, cleaning, 330 

211 

VioUns, cleaning, 336 
Vinegar, acidity of, 7J 
casks, cleaning, 297 


w 

Wall papers, cleaning, 337 
WallB, concrete, 886 
Walnut stains, cleaning, 323 
Ws^ng compound for clothes, ! 
Wasbleatber, clesnsing, 306 
Watch mending, 337 
Watches, repairing, 363 
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Water bath, constant, 617 

heated air bathe, 61« 

test for drain pipes, 472 
Waterproof cement, 239, 272 
•— blacking, 124 
Wax bleaching, 144 

boot polish, 125 

Carnauba, 203 

— - Chinese, 203 

earth, 203 

Japan, 2ii3 

Weights of bells, 113 
'NVlieat starch paste, 266 
White cellnloid, V22 

gold, 66 

metal, 76 

metal, DehttoiV, 69 

Wickerwork bleibhlng, 144 
Wicks for candles, 205 

cotton, 206 

flax, 206 

pickling, 206 

proportionB for candles, 206 

rush, 206 

Wild oberry bitters, 118 

Willow bark, preparing ealicine from, 39 

Willis's oopjing process, 424 


Winds, force and velocity of, 83 
Wine stains, femoving, 319 
Wollaston’* cements, 273 
Wood, cementing, 273 

on stone, mastic for bedding, 260 

Wool, bleaching, 144 
Woollen shawls, cleansing, 33* 
•Wormwood bitters, 118 
Woven silk, bleaching, 142 
scouring, 142 


T 

Ykllow brass, 67 

(Upping metal, 66 

gold, 66 


z 

Zb[Ot>elttb cement, 273 
Zitic amalgams, 81 
— bronzes, 77 

cementing, 273 

vessels, cleaning, 3J7 
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“ FORWARD 


With steady stride 
Without respite 
Like rising tide. 

Proceeds T\\sx\lc.--Breaksfieatr. 


FLUXITE 


That*s the cry heard wherever soldering work is to be 
done. Plumbers, Electrician-, Gashtters, and other 
Metal-workers all know “ Fluxitc” is the paste flux that 

SIMPLIFIES SOLDERING 

They use it because it solders and tins even dirty 
metals without cleaning. It does not corrode and is as 
safe as resin. For tinning Brass Unions and Taps, 
for ** blowing ’* compo joints— in fact, for any soldering 
job it is unequalled. Moreover, it does lead-jointing 
without solder merely by the use of blo«-lamp or 
blow-pipe and 

SUPERSEDES LEAD>BURNING 


Anyone can do soldering work with “Pluxite." 

YOU WANT SOME. 

Of Ironmongers and Oilskops, in 6d, 1 /• and tins. 

Made by THE AUTO CONTROLLER CO. 
170 Vienna Road, Bermondsey, S.E. 

{If dtsirtd some solder can be filed into a little *' Fluxiie" 
and the two applied simultaneously.) 








No. 

6930 


6942 

6943 


7991 

7992 


CyllnderSi Glass, o»i ilio rub— Ij<‘rigtli 7 io ii inohcH. 

Dlamet^'r 6 6 7 „ 

, 3/- 4/9 6/6 «‘a«h. 

Plates, Glass, wllliJHult* in centro, for Wimshnrht'B Mnchinos - # 

DittiriPtf r « l(( 12 14 16 indies. 

• 3/- 3/6 4/- 8/~ 6/- pr pair. 

Ditto, vvit.li Brass Sccbjrs, Varnihlied — 

• l)iauiet«>r s 10 12 14 16 inrlios 

6/6 7/6 8/6 10/- 12/- i»ei pair. 

Barometer Tubes, (•l•^sell «inf fiul . .... ' neli -/9 und /lO 

„ „ uith lieiMl and Bull) earh 1/- 

,, ii«5 Usi'd m W1 m-<‘ 1 Hiinniictcrs . . „ 1/3 




6970 Set of Electrical Apparatus, consistinp of Taper Brusli, Sel of live Bells, 

Whirl, Tith Ball KxiK*rlmeii(, Vacuum liilie and Uulder. F iilimtiatmp 
Tiato and UoUlcfc Klectricul Tireas Smoke Condensation Apparatuh, 

FnlmiiialmuTulieTlieydcn Jar, I Hscliurger. Conducting Chains and Brass 
Handles, With lVM»k oflnstructlons. without Machine . . . , £1 18 0 

6971 Set of Electrical Apparatus, as above, but smaller, »vith Set of two Bells. 15 0 

694« Wlmshorst's Electrical Machine, best finish. Ebonite I'hdea- 

6 Inches diameter, 20/- ; « iiu hi's 1 7 6 


7U3 


Battery, Bichromate, Bottle Sliaiw, with Elsjuitt* 'I’op and Brass Fittings. 
New Form, with (^arlKnih fixed Id position by Screw s, wit honl the nee of 
solder, lids is a gnat advantage, as in Hie event of bienkage, a new 


CaiMcity 


i 

2 6 
4 

-/4 

dV fo 
4 

-/4 

i 

■/9 

7117 Chromic Balt, in BotlleB, for cliarging above Batterles-- 


wliole Battery— 

7lU Zincs, for ditto, w itb Hoh> drilled and tapjM d— 

7116 Carbons, for ditto, with Bevelled Edge*, ami lioled r 

7116 Bottles, for ditto, ftltetl with Brass Collars— 


4 

I 

2 iitri's. 

3 6 

8/- 

7/- each. 

4 

1 

2 litres. 

-/8 

*/6 

/8 each. 

1 lixing— 
4 

1 

2 litres. 

-/6 ■■ 

-/6"'" 

1/- each. 

4 

1 

2 litres. 

1/- 

1/6 

a/- each. 

4 

1 

12 litres. 

-/8 

-/t 

1/- each. 

with Measure 

. 16/6 



. . 6/6 

‘ r 


. eaeh 1/9 
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ADVEBTISEMENTS. 


— — 

Everything for WORKSHOP ORAWING 



Pnrket (ijistts of 
UritiHh made Dvaw- 
iiiK Instruments at 
15/6, 18/6, 2f/-, 
30/-, 42/-* 1'he 
one illustrated eon- 
taming; 7 /»rVre«, ki‘f/, 
ami m’oli'tl 
fo'itlrartor, is V<*. 
at i!l 


Womlen t'jises. 
with tray and hick, 
of British made 
Itrawiu}; liistru- 
menta at 16 S 
20 /-, 27 / 6 , 30 6 , 
36 /-. The one illus- 
tratetl eontainin}; l.S 
pierf’x, kcff, h'Ofh, 
andxert//', is Nt). 7:i.'IA 
/ at 3U/fi, 




W. H. HARLlIiC 

MATHEMATICAL 


Tehjfnma: ** CHaognpb, Loadoa.** 


ADVEKTISEMJCNTS. 


6 


Slide Rules for WORKSHOP CALCULATION 



The STUDENT Sliile lUile. loj iii. hm;;, eiiiitjvinifi'r sejile.s for MuUiitlieiituni, 
Divi8iou,rProiK)rti(tii, Ciihe, (’uhe root,, <V.r Jio'wood, with t'ellulohl face, and glasb 
Cursor, 6 /-. Cardlxmrd, witli metal Cursor. 2/-. 



'I'he STANDARD (No. ‘itMW) tslale Jlule, 1U:| in hmtr, eoutiuiniig seales lor MulUidi- 
cation, Division, ProiHtiiiou, Cube and I'lihe IJotd, Sine, Taiiireiil, and hogs. Mahogany, 
withieolluloid face and. glass Our.soi, 9/6. 



The CUBING (No. 2t)U4) Slide llule, KU in., having .scales as ‘ Standard, ” and in 
addition wales forllnding simnltanconsh with the nnniher and without any movement 
of the Slide— (fuhefl, cube routs, and logai ithnis. ftlahogany, with celluloid face, 11/6. 
All Slide Jhtlen supplied in Vatu’, with Intdriietiontt. 

Telephone: 88S8 London Wall 

DRAWING and SURVEYING 

INSTRUMENT MANUFACTURER 

17 FINSBURY PAVEMENT, LONDON, E.C. 
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AJ)VKRT1SKMENTS/ 


PATENT AGENTS 

Harris & Mills 

PATENT AGENTS 

23 Southampton Buildings, Chancery Lane 
LONDON 

Tologmphic Address ; “ Pjuvij,K(;k, London." 

And at SHEFFIELD and LLANELLY 

)E5tabU6bc& mo 
PATENTS OBTAINED 

for the United Kingdom, the Colonies, and all Foreign 
Countries, at moderate Charges* Booklet of information 
and costs gratis* 

Opinmis (jinn, tn rnsva of Tnfrm(/m.cn.^ ami overy 
asmtxinn njj'onlxid to P(]dmtm and Tnveffiton. 

DRAWINGS PREPARED FOR PATENTED INVENTKHfS, 
AND FOR THE REGISTRATION OF DESIGNS. 


A (JilART i)V 187 MECHAKICAL MOTIONS 
Post-free Gd. 






^ THE 
FIRM FOR. 


A* 

ART METAL WORKERS: 

HAMMERS, MALLETS. STAKES. / ^ ^ 

ANVILS. VICES. REPOUSSE & CUTTING/ ^ > 

PUNCHES, PITCH BOWLS, FILES. SAND 

blast 

ENAMELLERS: / ^ frosting* 

FURNACES ^o» COKE, GAS, OIL on ELEC FRICITY £ i METALS AND 

ENAMELS. OVER 200 colours, in LUMP. POWDER / CV 
LIMOGE, OR LIQUID. FOILS. PESl LE & MORTARS, etc/ ^ 

MODELLERS: 


WAX. CLAY, PLASTER. 
BOXWOOD AND WIRE 
TOOLS, SPATULAS, 
rifflers, stands, etc. 


LEATHER WORK: 

matting punches, hammers, 
knives, etc 



ENGRAVERS : 

SCORPERS. ALL SHARES AND SIZES. BULLETS, 

sand bags, EYE GLASSES, etc 


ELECTRO-PLATERS : 

DYNAMOS. BATTERIES, CONNECTIONS. 
DEPOSITING TROUGHS. ANODES 
CHEMICALS, GOLD and SILVER 
SOLUTIONS, etc. 


ELECTRIC BELLS, 

PUSHES. SWITCHES, WIRES. 
BURGLAR ALARMS, CONTACTS 
TERMINALS, etc. 


POLISHING. 
drilling, DRIVING 

AND OTHER 

ELECTRIC 
MOTORS. 


JEWELLERS: 

SOLDERING BLOWPIPES. LAMPS, 
burners, CHARCOALS, MELTING 
furnaces, CRUCIBLES, INGOTS, 

^ BELLOWS. WORK BENCHES, STOOLS. 
POLISHING LATHES. BRUSHES. BUFFS AND 
materials, JEWELLERY CASES, DRILL 
STOCKS. DRILLS, FILES, GRINDSTONES AND 
OILSTONES. GAUGES. HAMMERS, PLIERS 
NIPPERS, SHEARS, STAMPING PRESSES. SAWS 
AND SAW FRAMES. VICES, SCALES AND WEIGHTS. 
FLATTING and WIRE MILLS, DRAW BENCHES, 

AND OTHER MACHINERY AND TOOLS. 

GOLD, SILVER AND METAL 

CHAINS. STAMPINGS. BEADS, 

FANCY BORDERS and other MATERIALS 


/platinum, gold, silver, 

BRASS, COPPER, and ALL 
METALS, 

IN SHEETS AND WIRES 


SOLDERS 

OF ALL KINDS. 


CATALOGUES CN 
APPLICATION.' 



Telephones : 


8 


ADVERTISEMKNTS, 




.{ALUMINIUM FOUNDRY, 219 GOSWELL ROAD, 

ON ADMIKALTY and WAR OFFICE LISTS. LONDON. 



ADVEETISEMENTS. 


9 


W. H. PALMER S CO., iiD 

Jffanufacturers of 

. LACQUERS, VARNISHES, POLISHES, 

ARTISTS' & DECORATORS’ COLOURS, 
PAINTS, ENAMELS & MATERIALS, 

LANTERN-SLIDE COLOURS, 

GUMS, GLUE, GELATINES, 

BRONZES, GILDERS’ MATERIALS, 

CHEMICALS, DYES AND STAINS, 

BRUSHES, &c. 


8a & 84 OLD STREET, E.C. 

WRITE FOR LISTS. 

Any of the receipts in this work prepared at 
shortest notice and at lowest charges. 
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ADVRRTTSEMENTg;. 


Jrj /cind of Work Mtlj , 

Wood, Glass, C/iina; Xeafljer, etc., 

U^E Le Page’s Liquid Glue 

This powerful adhesive has stood the strain of 
1600 Ihs* to the sq« inch* Being liquid it re- 
quires no cooking, and is the cheapest in the end 

A Desci'iptive T’juniihh't (tf tlie many of l,o I’ai'c’s will lin H«nt, with rret< 
Kaiii)>lc, oil ni)i>Hriiiion. Sold in ~»l. and !>«/ }iiasK hottirs ; <!</. tnhos ; 
and \kl., 1/ , I/O, ii/0, 4/- ami 0/0 tin l ans. 

■ w w^w 

LE PAGE’S GLUE CO. 

76 TURNMILL STREET, LONDON, E.C. 


THE S. & C. SERIES 

Price Is, Id. net each^ post-free 

1. SEodern Primary Batteries, i'y N. H. SoiiNEiitKii. 

2. How to Install Electric Bells, Annunciators and Alarms. U.v N. If. 

^•ScrrNKTnKii. 

3. Electrical Circuits and Diagrams, Part I. JJy M. H. Scjinkidkh. 

4. Ditto, Part II. By N. D. BciiNitroKU. 

r». Experimenting with Induction Coils. Hy N. U. acuNwinKii {H. S. Norrir 
' 6. The Study of Electricity for Beginners. By N- H. Hi’unkhieu. 

7. Dry Batteries, how to Make and Use Them. By A Duv Battkjiv 

EXI’KIIT. 

8. Electric G-as Lighting. By N. H. Soiisriuki: \l/. S. Norri*:). 

9. Model Steam Engine Design. By Jl. M. hk Viontku. 

10. Inventions, how to Protect, Sell and Buy Them. r»y K. B. WnimiT. 

11. MaUng Wireless Outfits. By N. Hakkison. 

12. Wireless Telephone Construction. By N, flAiiiiisoN. 

13. Practical Electrics ; a Universal Handy Book on Everyday Elec- 

trical Matters. 

14. How to BuUd a 20-foot Bi-plane Glider. By A. P. Moogan. 

16. The Model Vaudeville Theatre. By 3i. ll. Sojinridkr. 

16. The Fireman’s Guide; a Handbook on the Care of Boilers. Jfy 

K. P. Bahlstkum. V 

17. A.B.O. of the Steam Engine, with a Description of the ^-vtomatic 

Governor. By .1. P. Lihk. » 

E. A F. N. SPON, Ltd., 67 Haymarket, Undoa 




ADVERTISEMENTS. 


11 

BALANCES 



BY 

L. OERTLING 

TURNMILL STREET, 

Telephone; 5933 Holborn. LONDON, £.C. 


CATALOGUES FREE ON APPLICATION 
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ADVKHTISE^MENTS. 


HOKM & WILLIAMS 

LTD. 

16 Cross Street, Hatton Garden . 
LONDON, E.C. 

Telegrams: Telephone: 

“ Cerium, London.** 604 Holborn. • 


MANUFACTURERS OF 

All Chemicals for Technical and Experimental 
Purposes. 

Guaranteed Reagents. 

Volumetric Solutions for Analysis. 

Standard Solutions for Water and Gas Analysis. 

Thorium, Beryllium, Cerium, Lithium, Rubidium, 
Cobalt and Nickel Salts. 

P3rroxyIin and Ethers for Surgical and Photo- 
graphic Collodions. 

Purified Organic Solvents, Benzol, Toluol, Xylol, 
Amylic Alcohol, Carbon Bisulphide, Carbon 
Tetrachloride. 


WORKS: ILFORD, ESSEX 


September, 199^ 


A SHpRT LIST OF 

Scientific Books 

PUBLISHED AND SOLD BV 

E. & F. N. SPON, Limited; 

57 Haymarket, London, S.W. 

BOLE ENGLISH AGENTS for the Books of- 

MYBON C. CLARK, NEW YORK 
THE BUSINESS CODE COMPANY, CHICAGO 
SPON <ft CHAMBERLAIN, NEW YORK 


PAGE PAtMl 

Agriculture 2 Marine Engineering .. aiS 

Architecture 3 ' Materials 30 

Artillery 5 Mathematics 31 

Bridges and Roofs .. ..51 Mechanical Engineering 33 

Building 3 Metallurgy ^ 

Cement and Concrete .. 7 ' Metric Tables .. .. .. 3B 

Civil Engineering .. 8 Mineralogy and Mining 13B 

Dictionaries ii Municipal Engineering 45 

Domestic Economy .. .. 12 Naval Architecture „ 

Drawing 13 Organisation .. 46 

Electrical Engineering .. 14 Physics .. 415 

Foreign Exchange .. .. 19 Price Books .. .. n .. 

Gas and Oil Engines .. 20 Railway Engineering 41 

Gas Lighting 20 Sanitation 

Historical ; Biographical 21 Structural Design .. 

Horology 22 Telegraph Codes .. 

Hydraulics 22 , Warming ; Ventilation 

Industrial Chemistry .. 24 Water Supply *• *' k .* 

Irrigation 27 Workshop .Practice , t. |p 

Logarithm Tables .. .. 28 Useful Tables jil 

Manufactures 24 ! Miscellaneous .. 

FuU particulars post free on application^ 
ill books are bound in cloth unless otherwise stated, 

J/OTE : The Trices in this Catalogue apply, ^ 
the United JCingdom tnly. 
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E. ft F. N. SPON, LmiTKD, 


AGRICULTURE. 

Hemp. A Practical Treatise on the Culture of 
Hemp for Seed and Fibre, with a Sketch of the 
History and Nature of the Hemp Plant. By 
S. S. Boyce. 13 illus. 112 pp. crown 8vo. {New 
York, 1900) net 2 o 

The Fertilisation of Tea. ByG. A. Conif. With 

17 illus. 68 pp. crown 8vo, sewed. (1908) net 2 6* 

Farm Drainage. By H. F. Frenxh. ioo illus. 284 

pp. crown 8vo. (New York, 190^) nei 4 6 

Talks on Manures. By J. Harris. New edition, 

366 pp. crown 8 vo. (New York, 1893) ... net 6 6 

CoSee, its Culture and Commerce in all Countries. 

By C. G. W. Lock, ii plates, 274 pp. crown 8vo. 

(1888) 12 6 

^^Sugar, a Handbook for Planters and Refiners. 

By the late J. A. R. Newlands and B. E. R. 
Newlands. 236 illus. 876 pp. demy 8vo. (Lmidon, 

1909) net 1 ^ Q 

Hops, their Cultivation, Commerce and Uses. By 

P. L. Simmon D s. 143 pp. crown 8 vo. (1877) ... 46 

topical Agriculture. By P. L. Simmonds. New 

edition, 539 pp. 8 vo. (1889) i i o 

The Future of Cocoa-Planting. By H. Hamel 
Smith. With illustrations, 95 pp. crown 8 vo, 

^wed. (1908) net ^ i O 

Fences, their Choice, Construction and 

"Cost. By A. Vernon, Re-issue, 150 Ulus. 

^^ pp. 8 vo. (1909) Mb ^86 
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ARCHITECTURE AND BUILDING. 

The Hydropathic Establishment and its Baths. 

By R. O. Allsop. 8 plates, 107 pp. demy 8vo. 

(1891) .. ... ^ ... ^ 

The Turkish Bath, its Design and Construction. 

By R. O. Allsop. 27 illus. 152 pp. demy 8vo. 

(1S90) ... 6 

The Builder’s Clerk. By T. Bales. Second 

edition, 92 pp. fcap. 8vo. (190 J^) 1 

Glossary of Technical Terms used in Architec- 
ture and the Building Trades. By G. J. Burns. 

136 pp. crown 8vo. (1895) 3 ^ 

Chimney Design and Theoiy. By W. W. 

Christie. Second edition, 54 illus. 200 pp. 
crown 8yo. (New York, 190:1) net 12 ( 

Approximate Estimates. By T. E. Coleman. 

Third edition, 481 pp. oblong 321110, leather. 

(1907) net 5 c 

Stable Sanitation and Construction. By T. £. 

Coleman. 183 illus. 226 pp. crown 8vo. (1897) • 6 c 

Architectural Examples in Brick, Stone, Wood 
and Iron. By W. Fullerton. Third edition, 

245 plates, 254 pp. demy 4to. (1908) ... net 15 0 

Bricklaying System. By F. B. Gilbreth. Fully 

illustrated, 321 pp. 8vo. (New York, 1909) net ti % 

The Building Trades Pocket Book. Compiled 
by R. Hall. i2mo. With interchangeable 

diary ... ... net i 6 

Ditto ditto, in leather net 2 

The Clerk of Works’ Vade Mecum. By G. G. 

Hoskins. Seventh edition, 52 pp. fcap. 8vo. (1901) 

A 2 ' 
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[ if A Handbook of Formulae, Tables, and Memo- 

randa^ for Architectural Surveyors/ and etners 
engaged in Building. By J. T. Hurst. Fifteenth 
edition, 512 pp. royal 32mo, roan. (1906) net 

Quantity Surv^ng:, for the Use of Surveyors, 
Architects, Engineers and Builders. By J. 
t Leaning. Fifth edition, 936 pp. demy 8vo. 
(1904) net 

Obstruction to Light. A Graphic Method of 
determining Problems of Ancient Lights. By 
H. B. MolesWorth. 9 folding plates, 4to. (1902) 
i net 

Suburban Houses. A series of practical plans. 
■By J. H. Pearson. 46 plates and 12 pp. text, 
crown 4to. (1905) net 

' Roman Architecture, Sculpture and Ornament. 

By G. B. Piranesi. 200 plates, reproduced m 
facsimile from the original. 2 vols. Imperial folio, 
in wrappers. (1900) net 

The Seven Periods of English Architecture. 

defined and illustrated. By E. Sharpe. Third 
- edition, 20 steel plates, royal 8vo. (1888) 

Our Factories, Workshops and Warehouses, 

their Sanitary and Fire-Resisting Arrangements. 
By B. H. Thwaite. 183 illus. 282 pp. crown 8vo 


Elementary Principles of Carpentry. By T. 

Tredgold and J. T. Hurst. Eleventh edition, 
, 48 plates, 517 pp. crown 8vo. (1904) 

Pimctical Stair Building and Handrailing. By 

W. H. Wood. 32 plates, 91 pp. crown 4to. 


f (1894) * 

Spons* Architects* and Builders* Pocket Price- 
Bpokf Memoranda, Tables and Prices. Edited 
Clyde Young. Revised by Stanford M. 

, 9 aooKs. Illustrated, 552 pp. i6mo, leather cloth 
6J in. by 3f in. by J in. thick). Issu^ 

. ... ml 


4 ® 

5 o 

6 o 

7 6 

2 2 O 

12 6 

9 o 

12 6 

10 6 
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ARTILLERY. 

Guns and Gun Making M4terial. By G. Ede. 

Crown 8vo. {1889) ... 6 0 

Treatise on Application of Wire to Construction 
of Ordnance. By J. A. Longridge. i8opp. 8 vo. 

{ 188 i ) 150 

* The Progress of Artillery : Naval Guns. By J. A. 

Longridge. 8vo, sewed. (1896),.. 20 

The Field Gun of the Future. By J. A. Long- 
ridge. 8vo, sewed. (1892) 2 


BRIDGES, ARCHES, ROOFS, AND 
STRUCTURAL DESIGN. 

Strains in Ironwork. By Henry Adams. Fourth 

edition, 8 plates, 65 pp. crown 8vo. (1904) ... 5 c 

The Practical Designing of Structural Ironwork. 

By Henry Adams. 13 plates, 194 pp. 8vo. (1894) • 8 

Designing Ironwork. By Henry Adams, Second 
series. 8vo, sewed. 

Part I. A Steel Box Girder. (1894) o § 

„ II. Built-up Steel Stanchions. (1901)nei i j 

„ III. Cisterns and Tanks. (1902) net i - ^ 

„ IV. A Fireproof Floor. (1908) net i i 

A Practical Treatise on Segmental and Elli^cal 
Oblique or Skew Arches. By G. J. Bell. 

Second edition, 17 plates, 125 pp. royal 8vo. 

(1906) net i i 

Sconomics of Construction in relation to Framed 
Structures. By R. H. Bow. Third thousand, 

16 plates, 88 pp. 8vo. (187$) 
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Theory of Steel-Goncrete Arches and of Vaulted 
Structures. By W. Cain, Fourth edition, 27 
illus. 212 pp. i 8 mo, boards. (New York, lOOh) net 

Theory of Voussoir Arches. By Prof. W. Cain. 
Third edition, 201 pp. iSmo, boards. (New York, 

, 1905) net 

New Formulae for the Loads and Deflections of 

Solid Beams and Girders. By W. Donaldson. 
Second edition, 8 vo. (1S72) ... 

Plate Girder Railway Bridges. By M. Fitz- 
MAURiCE. 4 plates, 104 pp. 8 vo. (ISO')) 

Pocket Book of Calculations in Stresses. By 
E, M. George. 66 illus. 140 pp. royal 32mo, half 
roan. (1895)... 

Strains on Braced Iron Arches and Arched Iron 
Bridges. By A. S. Heaford. 39 pp. 8 vo. (1888) 

Tables for Roof Framing. By G. D. Inskip. 
Second edition, 451 pp. 8 vo, leather. (New York, 
1905) net 

Stressi^es in Girder and Roof Frames, for both 
dead and live loads, by simple Multiplication, 
etc. By F. R. Johnson. 28 plates, 215 pp. 
crtfwn 8 VO. (1894) 

A Graphical Method for Swing Bridges. By 

B. F. La Rue. 4 plates, 104 pp. i8mo, boards. 
(New York, 1892) ... ... ... ... net 

Notes on Cylinder Bridge Piers and the Well 
System of Foundations. By J. Newman. 144 pp. 
8 vo, (1893) 

% New Method of Graphic Statics applied in the 
Construction of Wrought Iron Girders. By E, 
©i^nder. 16 plates, small folio. (1887) 
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Reference Book for Statical Calculations. By 

F. Ruff.* WithV diagrams, 140 pp. crown 8vo. • 

{lOOG) ... * ... ... ... ... ... net 

The Strength and Proportion of Riveted Joints. 

By B. B. Stoney. 87 pp. 8vo. {1SS5) ... 

• The Anatomy of Bridgework. By W. H. Thorpe. 
103 ilius. 190 pp. crown 8vo. (1906) ... net 


CEMENT AND CONCRETE. 

Portland Cement: its Manufacture, Testing and 
Use. By D. B. Butler. Second edition, 97 illus. 
396 pp. demy 8vo. (I9(h5) ... net 

Cement Users’ and Buyers’ Guide. By Calcare. 
1 15 pp. 321110, cloth. {19()1) net 

Cements, Mortars, and Concretes ; their Physical 
properties. By M. S. Falk. 78 illus. 176 pp. 
8vo. (Nciv York^ 190.?f) ... ... ... net 

Concrete Construction, Methods and Cost. By 

H. P. Gillette and C. S. Hill. 310 illus. 
6go pp. 8vo. (New York^ 19(f8) ... ... net 

Engineers’ Pocket-Book of Reinforced Concrete. 

By E. L. Heidenreich. 164 illus. 364 pp. crown 
8vo, leather, gilt edges. (New York^ 1909) net 

Reinforced Concrete. By E. McCulloch. 28 
illus. 128 pp. crown 8vo. (New York^ 1908) net 

Concrete and Reinforced Concrete. By H. A. 

Reid. 715 illus. 884 pp. royal Svo. (New York, 
1907) net 

Theory and Design of Reinforced Concrete 
Arches. By A. Reuterdahl. 41 illus. 126 pp. 
Svo. (New York, 1908) net 

Practical Cement Testing. By W. P. Taylor. 
With 142 illus. 329 pp. demy Svo. (New York, 
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CHEMISTRY. 

[See Industrial Chemistry.) 


CIVIL ENGINEERING. 

Canals, Surveying. 

[See also Irrigation and Water Supply.) 

Levelling, Barometric, Trigonometric and Spirit. 
By I. O. Baker. Second edition, 15 illus. 145 
pp. i8mo, boards. [New York, 1903) ... net 

Notes on Instruments best suited for Engineering 
Field Work in India and the Colonies. By 
W, G. Bligh. 65 illus. 218 pp. 8vo. (1899) ... 

The Sextant and other Reflecting Mathematical 
Instruments. By F. R. Brainard. 33 illus. 
120 pp. i8mo, boards. [New York^ 1891),,, net 

Practical Designing of Retaining Walls. By 

Prof. W. Cain. Fifth edition, 14 illus. 172 pp. 
i8ino, boards. [New York, 1908) fiet 

The Maintenance of Macadamised Roads. By 

T." Codrington. Second edition, 186 pp. 8vo. 
[1892) 

Retaining Walls in Theory and Practice. By 

/ T. E. Coleman. 104 illus. 160 pp. crown 8vo. 
(1909) net 

The Barometrical Determination of Heights. 

r By F. J. B. Cordeiro. Crown 8vo, limp leather. 
(New York, 1898) ned 

^Ihi Masonry Dams. By W. B. Coventry. 

its Sv&'i sewed. \189Ji) ... * 
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A Practical Method of Determining the. Profile 
of a Ma^nry l)am. By W. B. Coventry. • 


8vo, sewed.* (1894) 2 6 

The Stresses on Masonry Dams (oblique sections). 

By W. B. Coventry. 8 vo, sewed. (1894) 20 

Tables for facilitating the Calculation of Earth- * 
works. By D. Cunningham. 120 pp. royal 8vo 10 6 

Handbook of Cost Data for Contractors and 
Engineers. By H. P. Gillette. 500 pp. 
crown 8 vo, leather, gilt edges. (Nezv York, 1904) 17 

Rock Excavation, Methods and Cost By H. P. 

Gillette. illus. ^76 pp. crown 8vo. (New Y orh, 

1904) net 12 6 

High Masonry Dams. By E. S. Gould. With 

illus. 88 pp. 181110, boards. (Neiv York^ 1897) net 2 o 


Grace's Tables for Curves, with hints to young 
engineers. 8 figures, 43 pp. oblong 8vo. (1908) 

net 5 o 

Grace’s Earthwork Tables. 36 double-page tables. 


4to. (1907) net 12 6 

Railway Tunnelling in Heavy Ground. By C. 

Gripper. 3 plates, 66 pp. royal 8vo. (1879) ... 7 ^ 

Levelling and its General Application. By T. 

Holloway. Second edition, 53 illus. 147 pp. 8vo. 

(1895) 50 

Waterways and Water Transport in different 
Countries. By J. S. Jeans. 55 illus. 520 pp. 8vo. 

(1890) net 9 o 

Table of Barometrical Heights to 20,000 Feet 

By W. H. Mackesy, with some practicaPsugges- 
tions by Sir Guildford Moles worth, i plate, 24 
pp. royal 32mo. (1889i) ^ ® 
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Aid Book to Engineering Enterprise. By E. 

Ma;3'HESON. ‘Third edition, illustra/ted, 916 pp. . 
medium 8vo, buckram. (1S9S) ... ... ' 

A Treatise on Surveying. By R. E. Middleton 
and O., Chadwick. Second edition, royal 8vo. 

Part I. 1 1 plates, 296 pp. {J.904) 

^ ,> 11 . Fully illustrated, 334 pp. (1000) 

A Pocket Book of Useful Formulae and Memo- 
randa, for Civil and Mechanical Engineers. By 
Sir G. L. Molesworth and H. B. Molesworth. 
With an Electrical Supplement by W. H. Moles- 
worth. Twenty-sixth edition, 760 illus. 901 pp. 
royal 32mo, French morocco, gilt edges. (rjOS) net 

The Pocket Books of Sir G. L. Molesworth and 
J. T. Hurst, printed on India paper and bound 
in one vol. Royal 321110, russia, gilt edges net 

Metallic Structures : Corrosion and Fouling and 
their Prevention. By J. NnWiViAN. Illustrated, 
385 pp. crown 8vo. (ISOO) 

Scamping Tricks and Odd Knowledge occasion- 
ally practised upon Public Works. By J. New- 
man. New impression, 129 pp. crown 8vo. (lOOS) 

net 

Earthwork Slips and Subsidences on Public 
Works. By J. Newman. 240 pp. crown 8vo. 
(1890) 

Co-ordinate Geometry as applied to Land Survey- 
ing. By W. PiLKiNGTON. 5 illus. 44 pp. 121110. 
(1909) net 

Diagrams for the Graphic Calculation of Earth- 
work Quantities. By A. H. Roberts. Ten 

cards, fcap. in cloth case ... ... ... net 

Pioneering. By P". Shelfokd, illustrated. 88 pp. 
crown 8 VO. . (1909) net 

Topographical Surveying. By G. J. Specht. 

< Second edition, 2 plates and 28 illus. 210 pp. i8nio, 

-> ^atds. (New Yorky 1898) net 
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Spons’ Dictionary of Engineering, Civil, Mechani- 
cal, Militai^ and \Naval. 10,000 illus. 4300 pp. • 
super royal *8vo. ( 1874 , Supplement issued in 1881 ). 

* Complete with Supplement, in II divisions net 3 10 o 

Ditto ditto in 4 vols. 3 3 o 

► Surveying and Levelling Instruments. By W. F. 

Stanley. Third edition, 372 illus. 562 pp. crown « 

8 VO. ( 1901 ) 7 6 

Surveyor’s Handbook. By T. U. Taylor. 116 
• illus. 310 pp. crown 8vo, leather, gilt edges. 

(New York, 1908 ) ... ... ... ... net 8 6 

Hints on Levelling Operations. By W. H. 

Wells. Second edition, 8 vo, sewed. ( 1890 ) ... i o 

The Drainage of Fens and Low Lands by 

Gravitation and Steam Power. By W. H, 

Wheeler. 8 plates, 175 pp. 8vo. ( 1888 ) ... 12 6 

Stadia Surveying, the theory of Stadia Measure- 
ments. By A. Winslow. Fifth edition, 148 pp. 
i8mo, boards. (New York, 1902 ) ... ... net 2 o 

Handbook on Tacheometrical Surveying. By 

C. Xydis. 55 illus. 3 plates, 63 pp. 8vo. ( 1909 ) 

net 6 o 

DICTIONARIES. 

Technological Dictionary in the English, Spanish, 

German and French Languages. By D. 

Carlos Huelin Y Arssu. Crown 8vo. 

Vol. I. English -Spanish- German -French. 

Gog pp. ( 1900 ) net lo 6 

Vol. II. German - English -French-Spanish. 

720 pp. ( 1908 ) ... ... net 10 6 

Vols. III. and IV. In preparation. 

English-French and French-English Dictiona^ 
of the Motor-Car, Cycle and Boat. By If. 

Lucas, i 71 pp. crown 8 vo. ( 1906 ) ... net ^#5 < 
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Spanish-English . Dictionary of Mining Terms. 

By F . Lucas. ' 78 pp. 8vo. (1905) / ... " net 5 o 

English- Russian and Russian-English Engineer- • 

ing Dictionary. By L. Meycliar. ioo pp. 
i6mo. (1909) net 26 


DOMESTIC lECONOMY. 

Food Adulteration and its Detection. By J. P. 

Battershall. 12 plates, 328 pp. demy 8vo. 

(New York, 1887) 150 

How to Check Electricity Bills. By S. W. 

Borden. 41 illus. 54 pp. crown 8vo. (New York, 

1907) net 2 o 

Practical Hints on Taking a House. By H. P. 

Boulnois. 71 pp. i8mo. (1885) 16 

The Cooking Range, its Failings and Remedies. 

By F. Dye. 52 pp. fcap. 8vo, sewed. (1888) ... 06 

The Kitchen Boiler and Water Pipes. By H. 

Grimshaw. 8vo, sewed. (1887) ... ... net i o 

Cookefy and Domestic Management, including 
economic and middle class Practical Cookery. 

By K. Mellish. 56 coloured plates and 441 

illus. 987 pp. super-royal 8vo. (1901) ... net 16 o 

^pons’ Household Manual. 250 illus. 1043 pp. 

demy 8vo. (1902) 76 

-Ditto ditto half-bound French 

inorocco 90 

PUmlbOQk of Sanitary Information for House- 
bdkjers. By R. S. Tracy. 33 illus. 114 pp. 

(N4 w York, 1900) 2 6'" 
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DRAWING. 

Th6 Ornamental Penman’s, Engraver’s and Sign 
Writer’s Pocket Book of Alphabets. By B. 
Alexander. Oblong lamo, sewed o 6 

The Draughtsman’s Handbook of Plan and Map * 
Drawing. By G. G. Andre. 87 illus. and 34 
plain and coloured plates, 162 pp. crown 4to. (1891) 9 o 

Slide Valve Diagrams : a French Method for their 
Construction. By L. Bankson. i8mo, boards. 

(New York, 1892) mt 2 o 

A System of Easy Lettering. By J. H. Cromwell. 

With Supplement by G. Martin. Sixth thou- 
sand, oblong 8vo. (New York^ 1900) ... net 20 

Plane Geometrical Drawing. By R. C. Fawdry. 

Illustrated, 185 pp. crown 8vo. (1901) ... net 3 o 

Twelve Plates on Projection Drawing. By 0. 

Gueth. Oblong 4to. (New York, 1908) ... net 30 

Hints on Architectural Draughtsmanship. By 

G. W. T. Hallatt. Fourth edition, 80 pp. 
i8mo. (1906) net ,16 

A First Course of Mechanical Drawing (Tracing). 

By G. Halliday. Oblong 4to, sewed 2 o'* 

A Manual of Mechanical Drawing. By P. D. 

Johnston. 68 plates and 20 pp. squared paper, 

, •. 149 pp. oblong 8vo. (New York, 1908) ... net 8 0 

Drawings for Medium-sized Repetition Work. 

By R. D. Spinney. With 47 illus. 130 pp. 8vo. 

(1909) ... net 3 6 

Mathematical Drawing Instruments. By W. F. 

Stanley. Seventh edition, 265 illus. 370 pp. 

crown 8vo. (1900) 5 0> 
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ELECTRICAL ENGINEERING. 

Electric Bell Construction. By F. C. Allsop. 
Second edition, 177 illus. 143 pp. crown 8vo. (1900) 

Practical Electric Bell Fitting. By F. C. Allsop. 
Tenth edition, 186 illus. including 8 folding plates , 
185 pp. crown 8vo. (lOOJ) 

Telephones : their Construction and Fitting. By 
F. C. Allsop. Eighth edition, 184 illus. 222 pp. 
crown 8vo. (1909) 

Thermo-electric Reactions and Currents between 
Metals in Fused Salts. By T. Andrews. 8vo, 
sewed. (1896) 

Auto -Transformer Design. By A. H. Avery. 
25 illus. 60 pp. 8 VO. (1909) net 

Principles of Electric Power (Continuous Current) 
for Mechanical Engineers. By A. H. Bate. 
63 illus. 204 pp. crown 8vo. (1905) (Finsbury 
Technical Manual) net 

Practical Construction of Electric Tramways. 

By William R. Bowker. 03 illus. no pp. 8vo. 
(1903) net 

Design and Construction of Induction Coils. 

By A. F. Collins. 155 illus. 272 pp. demy 8vo. 
(New York, 1909) ... ... ... ... net 

Switchboard Measuring Instruments for Con- 
tinuous and Polyphase Currents. By J. C. 
CoNNAN. 1 17 illus. 150 pp. 8vo, cloth. (1908) 

net 

Management of Electrical Machinery. By F. B. 

Crocker and S. S. Wheeler. Eighth edition, 
131 illus. 223 pp. crown 8vo. (New York, 1909) 

net 
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Electric Lighting : ,A Practical Exposition of the 
Art. By Crocker. Royal 8vo. (Nm York.) 
Vol. I.' The' Generating Plant. Sixth 
edition, 213 illus. 470 pp. (1904) net 

Vol. II. Distributing Systems and 
Lamps. Second edition, 391 illus. 
505 pp. (1905) ... net 

Elementary Telegraphy and Telephony. By 

Arthur Crotch. 238 illus. 223 pp. 8vo. (1005.) 
(Finsrury Technical Manual) net 

Electricity and Magnetism in Telephone Main- 
tenance. By G. \V. Cummings. 45 illus. 137 pp. 
8 VO. (New York^ 1908) . . ... ... net 

Grouping of Electric Cells. By W. F. Dunion. 
4 illus. 50 pp. fcap. 8vo. (1900) ... ... net 

Magnets and Electric Currents. By Prof. J. A. 
Fleming. Second edition, 136 illus. 417 pp. 
crown 8vo ... ... net 

Notes on Design of Small Dynamo. By George 
Halliday. Second edition, 8 plates, 8vo. (1S95) 

Practical Alternating Currents and Power 
Tranmission. By N. Harrison. 172 illus. 
375 PP- crown 8vo. (New York, 1900) ... net 

Making Wireless Outfits. By N. Harrison. 27 
illus. 61 pp. crown 8vo, limp, {^ew York, 1909) 

net 

Wireless Telephone Construction. ByN. Harri- 
son. 43 illus. 73 pp. crown 8vo, limp. (New 
York, 1909) net 

The Pheenix Fire Office Rules for Electric Light 
and Electrical Power Installations. By M. 
Heaphy. Thirty-seventh edition, 8vo, sewed. 
(1908) 

Testing Telegraph Cables. By Colonel V. Hos- 
KicER. Third edition, crown 8vo. (1889) 
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Electric Cables, their Construction* and Qost. 

By D. Coyle "and F. J. O. Howe. ^ With many 
dia'^ams and 216 tables, 464 pp. crown 8vo, 
leather. {In the Press.) 

Long Distance Electric Power Transmission. 

By R. W. Hutchinson. 136 illus. 345 pp. crown 
8vo. (New York, 1907) net 

Theory and Practice of Electric Wiring. By 

W. S. Ibbetson. iig illus. 366 pp. crown 8vo. 
{1909) ... ... ... ... ... ... net 

Creneral Rules recommended for Wiring for the 

Supply of Electrical Energy. Issued by The 
■ Institution of Electrical Engineers. 8vo, 
sewed. {Revised, April 1907) net 

Form of Model General Conditions recon?- 
mended by The Institution of Electrical 
Engineers for use in connection with Electrical 
Contracts. 8vo, sewed. {1906) net 

A Handbook of Electrical Testing, By H. R. 

Kempe. Seventh edition, 285 illus. 706 pp. demy 
8vo. {1908) net 

^Application of Electricity to Railway Working. 

By W. E. Langdon. 142 illus. and 5 plates, 
347 pp. 8vo. {1897) 

How to Become a Competent Motorman, By 

V. B. Livermore and J. Williams. 45 illus. 
252 pp. i2mo. {New York, 1908) net 

Electromagnets, their design and construction. By 
A. N. Mansfield. 36 illus. 155 pp. i8mo, boards. 
{New Yorki 1901) net 

Tetohone Construction, Methods and Cost. 

By C. Mayer. With Appendices on the cost of 
ipaterials and labour by J. C. Slippy, 103 illus. 
184‘pp. crown 8vo. {New York, 1908) ... net 
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Induction C9ils. B.y N. H. Schneider. Second 
edition, 79 ilius. 2^ pp. crown 8vo. (N*cw York, 

1901) ... • ... ... ... ... ... net 4 6 

Elettric Gas Lighting. By N. H. Schneider. 

57 illus. loi pp. 121110. {New York, 1901)... net 2 o 

How to Install Electric Bells, Annunciators and 

Alarms. By N. H. Schneider. 59 illus. 63 pp. ’ 

crown 8 VO, limp. [Nciv York, 1909) ... net i 6 

Modern Primary Batteries, their construction, use 
* and maintenance. By N. H. Schneider. 54 
illus. 94 pp. crown 8vo, lim]). {Neiy> York, 1905) 

net I 6 

Practical Engineers’ Handbook on the Care 
and Management of Electric Power Plants. 

By N. IT. Schneider. 203 illus. 274 pp. crown 

8vo. {New York, IttOf}) ... ... ... net 5 o 

Electrical Circuits and Diagrams, illustrated and 
explained. By N. H. Schneider. Svo, limp. 

{New York) 

Part I. 217 illus. 72 pp. {1905) ... net i 6 

Part 2. 73 pp. {1909) net i 6 

Electrical Instruments and Testing. By N. H. 

Schneider. Third edition. 133 illus. 239 pp. 
crown Svo. {New York, 1907) ... ... net 46 

Experimenting with Induction Coils. By N. H. 

Schneider. 26 illus. 73 pp. crown 8vo, limp. 

{New York, 1900) net 1 6 

Study of Electricity for Beginners. By N. H. 

Schneider. 54 illus. 88 pp. crown 8 yo, limp. 

{New York, 1905) ... ... ... ... net 1 6 

Practical Electrics : a Universal Handybook on 
Every Day Electrical Matters. Seventh edition, 

126 illus. 135 pp. Svo. {New York, 1902),,, net i 6 

The Voltaic Accumulator : an elementary treatise. 

By E. Reynier. Translated from the French by 

J. A. Berly. 62 illus. 202 pp. Svo g o 

B.* 
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Dry Batteries : how to Make and Use them. By a 
Dry Battery Expert. With additional notes 
by W. H. Schneider. 30 illus. 59 p{). crowp 8vo, 
sewed. {New York, 1905) ; net 

The Diseases of Electrical Machine^. By 

E. Schulz. Edited, with a Preface, by Prof. 

S. P. Thompson. 42 illus. 84 pp. crown 8vo net 

Electric Toy-Making. By T. O. Sloane. Fif- 
teenth edition, 70 illus. 183 pp. crown 8vo. {New 
York, 1903) net 

Electricity Simplified. By T. O. Sloane. Tenth 
edition, 29 illus. 158 pp. crown 8vo. {New York, 
1901) net 

How to become a Successful Electrician. By 

T. O. Sloane. Third edition, illustrated, crown 

8vo. {Ne7i> York, 1899) ... ... ... net 

Electricity: its Theory, Sources and Apjilications. 
By J. T. Sprague. Third edition, 109 illus. 
658 pp. crown 8 VO. {1892) [ net 

Telegraphic Connections. By C. Thom and 
W. H. Jones. 20 plates, 59 pp. oblong 8vo. {New 
York, 1892) net 

Rontgen Rays and Phenomena of the Anode and 
Cathode. By E. P. Thompson and W. A. 
Anthony, ios illus. 204 pp. 8vo. [New York, 
1896) net 

03 rnamo Electric Machinery. By Prof. S. P. 
Thompson. Seventh edition, demy 8vo. (Fins- 
bury Technical Manual.) 

Vol. I. Continuous-Current Machinery. 

With 4 coloured and 30 folding 
plates, 573 illus. 984 pp. (1904) net 
Vol. II. Alternating Current Machinery. 

15 coloured and 24 folding plates, 
546 illus. 900 pp. {1905) net 
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Design of Qynamos (Continuous Currents). By 
Prof. S. P.*Thompjon. 4 coloured and ^ folding , 
plates, 243 pp. demy 8vo. (1903) net 

Scfiedule for Dynamo Design, issued with the 
above. 6d. each, 45. per doz., or 185. per 100 net 

Curves of Magnetic Data for Various Materials. 

A reprint on transparent paper for office use of 
Plate L from Dynamo Electric Machinery, and 
measuring 25 in. by 16 in net 

The Electromagnet. By C. R. Underhill. 67 
illus. 159 pp. crown 8vo. (New York, 1903) tiet 

Practical Guide to the Testing of Insulated 
Wires and Cables. By H. L. Webb. Fifth 
edition, 38 illus. 118 pp. crown 8vo. (New York, 
1902) net 


FOREIGN EXCHANGE. 

English Prices with Russian Equivalents. By 

A. Adiassewich, 182 pp. fcap. 321110, roan. (1908) 

net 

English Prices with German Equivalents. 

English prices per lb., with equivalents in marks 
per kilogramme. By St. Koczorowski. 95 pp. 
fcap. 321110, roan. (1909) ... ... ... net 

English Prices with French Equivalents. 

English prices per lb. to francs per kilogramme. 
By H. P. McCartney. 97 pp. 321110, roan. 
(1907) net 

Principles of Foreign Exchange. By E. Mathe- 
soN. Fourth edition, 54 pp. 8vo, sewed. (1905) 

net 
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GAS AND OIL ENGINES. 

The Theory of the Gas Engine. By D. Clerk. 

Edited by F. E. Idell. Third edition, ig illiis. 

i8o pp. i8mo, boards. (N£zv York, IPOrl) ... net 2 o 

The Design and Construction of Oil Engines. 

By A. H. Goldingham. Second edition, lOcS 

illus. 255 pp. crown 8vo. {Nezc York, net 6 6 

Gas Engine in Principle and Practice. By A. H. 

Goldingham. 107 illus. 195 pp. 8vo, clotJi. (Neiv 

York, 1907) ... ... ... ... ... itet 6 6 

Practical Hand-Book on the Care and Manage- 
ment of Gas Engines. By G. Lifxkfeld. 

Third edition, square i6ino. (Neiv York, lS0t>) ... 3 6 

Elements of Gas Engine Design. By S. A. Moss. 

197 pp. 181110, boards. (Ne'W York, 1907),,, net 2 o 

Gas Engines and their Troubles. By E. W. 

Roberts, with chapters on the Design and Con- 
struction of Launches, by Prof. W. F. Durand. 

38 illus. 143 pp. crown 8vo. (New York, 190, :>) net 4 6 

' Gas and Petroleum Engines. A Manual for Stu- 
dents and Engineers. (Finsbury Technical 
Manual.) By Prof. W. Robinson. Third edition 
in preparation 

GAS LIGHTING. 

Gas Analyst’s Manual (incorporating Hartley’s 
^‘Gas Analyst’s Manual” and “Gas Measure- 
ment”). By J. Abady. 102 illustrations, 576 
pp, demy 8vo. (1002) net 18 o 

jGaift Works : their Arrangement, Construction, Plant 
and Machinery. By F. Colyer. 31 folding 
'plates, 134 pp. 8 VO. (188 Ji) net 
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Transaction^ of the Institution of Gas En- 
gineers. •Edited by Walter T. Secretary, , 

Published*annualiy. 8vo ... net lo 

Lighting by Acetylene. By F. Dye. 75 illus. 

200 pp. crown 8vo. (JOflJ) ... ... net 6 

A Comparison of the English and French . 

Methods of Ascertaining the Illuminating 
Power of Coal Gas. By A. J. Van Eijnd- 
HOVEN. Illustrated, crown 8vo. (lSff7) ... ... 4 

Gas Lighting and Gas Fitting. By W. P. Gerhard. 

Second edition, 190 pp. itSnio, boards. (New York, 

net 2 

A Treatise on the Comparative Commercial 

Values of Gas Coals and Cannels. By D. A. 

Graham. 3 plates, ioo pp. 8vo. (1882) ... 4 

The Gas Engineer’s Laboratory Handbook. By 

J. Hornby. Second edition, 69 illus. 328 pp. 
crown 8vo. (liKKl) net 6 


HISTORICAL .AND BIOGRAPHICAL. 

Extracts from the Private Letters of the late 
Sir William Fothergill Cooke, 1836-9, relating 
to the Invention and Development ot the Electric 
Telegraph; also a Memoir by Latimer Clark. 

Edited by F, H. Webb. Sec. Inst^.E. 8vo. (1895) 3 

A Chronology of Inland Navigation in Great 

Britain. By H. R. De Salis. Crown Svo. (1897). 4 

A History of Electric Telegraphy to the year 
1837. By J. J. Fahie. 35 illus. 542 pp. crown Svo. 

(1889) 2 

History and Development of Steam Locomotion 
on Common Roads. By W, Fletcher. 109 
illus. 288 pp. Svo 
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Life as an Engineer : its Lights, Shades, , and 
Prqspects. By J. W. C. Haldane^ 23 plates, 

338 pp. crown 8vo. {1905) ... ... ..t net 5 o 

Philipp Reis, Inventor of the Telephone : a Bio- 
graphical Sketch. By Prof. S. P. Thompson. 

8 VO, cloth. (ISSJ) 7 6 

The Development of the Mercurial Air Pump. 

By Prof. S. P. Thompson. Illustrated, royal Svo, 
sewed. {18SS) ... ... ... ... ... i 6 


HOROLOGY. 

Watch and Clock Maker’s Handbook, Dic- 
tionary and Guide. By F. J. Britten. Tenth 
edition, 450 illus. 492 pp. crown 8vo. (1902) net 5 o 

The Springing and Adjusting of Watches. By 

F. I. Britten. 7 s illus. 152 pp. crown 8vo. 

(1898) net 3 o 

Prize Essay on the Balance Spring and its Iso- 
V chronal Adjustments. By M. Immisch. 7 illus. 

50 pp. crown Svo. (1872) 2 6 

HYDRAULICS AND HYDRAULIC 
MACHINERY. 

(See also Water Supply.) 

Pumps : Historically, Theoretically and Practical!}- 
Considered. By P. R. Bj^rling. Second edition, 

156 illus. 234 pp. crown Svo. (1895) 7 6 

Pumo Details. By P. R. BjOrling. 278 illus. 

" 4V1 pp. crown 8vo. (1892) 7 ^ 
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Pumps and. Pump • Motors : A Manual for the use 

of Hydrahlic Ei^gineers. By P. R. Bjorling., 
Twovo1s.*26i plates, 369 pp. royal 4to. {1895) 

• net 

Practical Handbook on Pump Construction. 

By P. R. BjdRLiNG. Second edition, 9 plates, 
90 pp. crown 8vo. (190^) ... 

Water or Hydraulic Motors. By P. R. Bj5rling. 
206 illus. 2S7 pp. crown 8vo. {190.1) 

Hydraulic Machinery, with an Introduction to 

Hydraulics. By R, G. Blaine. Second edition 
with 307 illus. 468 pp. 8vo. (Finsburv Technical 
Manual). {190:1) net 

Practical Hydraulics. By T. Box. Fifteenth 

edition, 8 plates, 8S pp. crown 8vo. (1909) net 

Hydraulic, Steam, and Hand Power Lifting and 
Pressing Machinery. By F. Cul\er. Second 
edition, 88 plates, 21 1 pp. imperial 8vo. (1892) net 

Pumps and Pumping Machinery. By F. Colyer. 
Vol. I. Second edition, 53 plates, 212 pp. 8vo. 

(1892) net 

Vol. II. Second edition, 48 plates, 169 pp. 8vo. 

(1900) ... ... net 

Construction of Horizontal and Vertical Water- 
wheels. By \V. Cullen. Second edition, small 
4to. (1871)^ 

Tables giving Hydraulic Mean Depth and Area 
of Circular Sewers. By R. De Salis, 8vo, 
sewed 

Donaldson’s Poncelet Turbine and Water Pres- 
sure Engine and Pump. By W. Donaldson. 
4to. (1883) 

Principles of Construction and Efficiency of 
Waterwheels. By W. Donaldson. 13 illus. 
94 pp. 8vo. (1876) 
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Practical Hydrostatics and Hydrostatic Formvlae. 

By g. S. GouCd. 27 illus. 114 pp. i^mo, bdards. 
[New Yovk^ lOOij) ... ... ... ... * net 

Hydraulic and other Tables for purposes of 
Sewerage and Water Supply. By T. Hennell. 
Third edition, 70 pp. crown- 8 vo. [190S) net 

Hydraulic Tables for finding the Mean Velocity and 
Discharge in Open Channels. By T. Hicham, 
Second edition, go pp. super-royal 8vo. [ISiJS),.. 

Tables for Calculating the Discharge of Water 

in Pipes for Water and Power Supplies. In- 
dexed at side for ready reference. By A. E. Silk. 
63 pp. crown 8 VO. [189^) 

Simple Hydraulic Formulae. By T. W. Stone. 

9 plates, g8 pp. crown 8vo. (1881) 

INDUSTRIAL CHEMISTRY AND 
MANUFACTURES. 

Perfumes and their Preparation. By G. W. 

, Askinson. Translated Ironi the Third German 
Edition by J. Fuest. Third edition, 32 illus. 
312 pp. 8vo. [New York^ 1907) net 

Brewing Calculations, Gauging and Tabulation. 

By C. H. Batek. 340 pp. 64mo, roan, gilt edges. 

, ^ (1897) net 

A Pocket Book for Chemists, Chemical Manu- 
facturers, Metallurgists, Dyers, Distillers, etc. 
By T. Bayley. Seventh edition, 550 pp. royal 
, ■ 32ing, roan, gilt edges net 

jPl^adtical Receipts for the Manufacturer, the 
{dechaniq, and for Home use. By Dr. H. R. 
3 EiiltELEY and W. M. Walker. 250 pp. demy 
Syp. {190^) - net 
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A Treatise ,on the Manufacture of Soap and 
Candles, T^ubric^its and Glycerine. l 3 y W. L. • 
Carpenter and H. Leask. Second edition, 

, 104 illus. 456 pp. crown 8vo. (1805) 

A Text Book of Paper Making. By C. F. Cross 
and E. J. Bevan. Tliird edition, 97 illus. 41 1 pp. 
crown 8vo. (ItKf?) ... net 

C.B.S. Standard Units ajnd Standard Paper 
Tests. By C. F. C'ross, E. J. Bevan, C‘ Beadle 
and R. W. Sindall. 25 pp. crown 4to. (1903) 

net 

Soda Fountain Requisites. A Practical Receipt 
Book for Drugfi^ists, Chemists, etc. By G. H. 
Dubelle. Tliird edition, 157 pp. crown 8vo. 
(Neiv York, ]9(h>) ... ... ... ... net 

The Chemistry of Fire and P'ire Prevention. By 
■ H. and H. Ingle. 45 illus. 290 pp. crown 8vo. 
{1900) 

Ice-Making Machines. By M. Ledoux and others. 
Sixth edition. 190 pp. 181110, boards. {New 
Yovh, 1906) ... ... net 

Brewing with Raw Grain. By T. W. Lovibond. 
75 PP* ci'own 8vo. (1883) 

Sugar, a Handbook for Planters and Refiners. 

By the late J. A. R. Newlands and B. E. R. 
Newlands. 236 illus. 87G pp. demy 8vo. {London^, 
1909) net 

Principles of Leather Manufacture. By Prof. 

H. R. Procter, ioi illus. 520 pp. medium 8vo mi 

Leather Industries Laboratory Handbook of 

Analytical and Experimental methods. By H. R. 
Procter. Second edition, 4 ]>lates, 46 illus. 
450 pp. demy 8vo. (1908) net 

Theoretical and Practical Ammonia Refrigera- 
tion. By I. I. Redwood. Sixth thousand, 
15 illus. 146 pp. square i 6 mo. {New York, 1909) net 
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Breweries and Maltings. By G. Scammell ,.and 
F. Qolyer. Second edition, 20 plates, i/d pp. 
8vo. {1880) ... ... ... ... ... ' net 

Factory Glazes for Ceramic Engineers. By 

H. Rum-Bellow. Folio. Series A, Leadless 
Sanitary Glazes. {1908) 7iet 

Text Book of Physical Chemistry. By C. L. 

Speyers. 224 pp. demy 8vo. {New York, 1898) 

Spons’ Encyclopaedia of the Industrial Arts, 

Manufactures and Commercial Products. 
1500 illus. 2100 pp. super- royal 8vo. 

In 2 Vols. cloth 

Pigments, Paints and Painting. By G. Terry. 
49 illus. 392 pp. crown 8vo. {1893) 

Tables for the Quantitative Estimation of the 
Sugars. By E. Wein and W. Frew. Crown 8vo. 
{1896) 

Workshop Receipts. For the use of Manu^ 
facturers, Mechanics and Scientific Amateurs. 
New and thoroughly revised edition, crown 8vo. 
{1909) ... ... ... ... ... each net 

Vol. I. Acetylene Lighting to Drying. 
223 illus. 532 pp. 

VoU II. Dyeing to Jap.anning. 259 illus. 
540 pp. 

Vol. Ill, Jointing Pipes to Pumps. 

Vol. IV. 


Practical Handbook on the Distillation of Alco< 
hoi from Farm Products. By F. B. Wright. 
Second edition, 60 illus. 271 pp. crown 8vo. {New 
York, 1907) net 

The Manufacture of Chocolate and other Cacao 
' Preparations. By P. Zipperer. Second edition, 
“g2 illus. 280 pp. royal 8vo. {1902) ... net 
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IRRIGATION. 


The Irrigation Works of India. By R. B. 

Buckley. Second edition, with coloured maps 
and plans. 336 pp. 4to, cloth. [1905) ... net 

. Facts, Figures, and Formulae for Irrigation 
Engineers. By R. B. Buckley. With illus. 
239 pp. lar^c 8vo. [190S) ... ... ... net 

Irrigated India. By Hon. Alfred Deakin. With 
Map, 322 pp. 8vo. [ISOS) 

Indian Storage Reservoirs, with Earthen Dams. 
By W. L. Strange. 14 plates and 53 illiis. 379 
pp. demy 8vo. (1904) net 

Irrigation Farming. By L. M. Wilcox. Revised 
edition, 113 illus. ^19.^ pp. crown 8vo. [New 
York) ... ... ... .. ... ... net 

Egyptian Irrigation. By Sir W. Willcocks. 
Second edition out of Print. 

A few copies of the First Edition [ISSO) are still to 
be had. Price 15s. nc\ 

The Nile Reservoir Dam at Assuan, and After. 
By Sir W. Willcocks. Second edition, 13 plates, 
super-royal 8vo. [190S) ... ... ... net 

The AssuAn Reservoir and Lake Moeris. By 

Sir W. Willcocks. With text in English, 
French and Arabic. 5 plates, 116 pp. super- 
royal 8vo. [1904) net 

The Nile in 1904. By Sir W. Willcocks. 
30 plates, 200 pp, super-royal 8 vo. [1904) net 
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LOGARITHM TABLES. 

Aldum’s Pocket Folding Mathematical Tables. 

Four-figure logarithms, and Anti-logarithms, 

Natural Sines, Tangents, Cotangents, Cosines, 

Chords and Radians for all angles from i to 90 
degrees. On folding card. Nd ^d. 20 copies, 

net 6s. 

Tables of Seven-figure Logarithms of the Natural 
Numbers from i to 108,000. By C. Babbage. 
Stereotype edition, 8vo 7 6 

Short Logarithmic and other Tables, B}’ W. C. 

Unwin. Fourth edition, small 4to 3 o 

A. B. C. Five-figure Logarithms for general use, 
with lateral index for ready reference. B)^ C. J. 
Woodward. Second edition, with cut lateral 
Index, 1 16 pp. i2mo, limp leather ... neU 3 0 


IMARINE ENGINEERING 
AND NAVAL ARCHITECTURE. 

Marine Propellers. By S. W. Barnaby. Fifth 
edition, 5 plates, 56 illus. 185 pp. demy 8vo. 

(1908) Jiet 10 6 

'Marine Engineer’s Record Book : Engines. 

By B. C. Bartley. 8vo, roan net 5 

The Engineer’s and Draughtsman’s Data Book 

for Workshop and Office Use. Third edition, 
crown 8vo^ roan 3 0 

,^#chting HintS) Tables and Memoranda. By A. C. ’’ 
'fRAi^KLiN. Waistcoat pocket size, 103 pp. 64mo, 

rb^n, gilt edges net i o 

&i|to ^ ' ditto in celluloid case net , 1 ,6 
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Steamship Coefficients, Speeds and Powers. 

By C. F. A. Fvfe. 31 plates, 280 pp. fcap. 8vo, 
leather, {m?) * net 10 6 

Steamships and Their Machinery, from first to 

last. B}" J. W. C. H ALDAN K. 120 illus. 532 pp. 

8vo. (isn.i) 15 o 

Tables for Constructing Ships’ Lines. By 

A. Hogg. Second edition. 8vo ... ... ... 7 o 

'Submarine Boats. By G. W. Hovgaard. 2 plates, 

98 pp. crown 8vo. { 1 SS 7 ) ... ... ... ... 5 o 

Tabulated Weights of An^le, Tee, Bulb, Round, 

Square, and Flat Iron and Steel for the use of 
Naval Architects, Ship-builders, etc. By C. H. 

Jordan. Fifth edition, 579 pp. royal 321110, 

French morocco, ^ilt edges. {ISUh) ... ... 7 6 

Particulars of Dry Docks, Wet Docks, Wharves, 
etc. on the River Thames. Compiled by C. H. 

Jordan. Second edition, 7 coloured charts, 103 

pp. oblong 8vo. {laoJj) net 2 6 

Marine Transport of Petroleum. By H. Little. 

66 illus. 263 pp. crown 8vo, {ISiJO) ... ... 10 6 

Questions and Answers for Marine Engineers, 

with a Practical Treatise on Breakdowms at Sea. 

By T. Lucas. 12 folding plates, 515 pp. gilt 
edges, crown 8vo. {Neiv York, 190 ' 2 ) ... net 80 

Reed’s Examination Papers for Extra First 
Class Engineers. Fourth edition, 14 plates and 
188 illus. 550 pp. 8vo. { 1902 ) net 18 o- 

Reed’s Engineers’ Handbook to the Board of 
Trade Examinations for certificates of Com- 
petency as First and Second Class Engineers. 
Nineteenth edition, 37 plates, 358 illus. 696 pp. 

8vo net 
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Reed’s Polyglot Guide to the Marine Engine, in 

English, French, German and Norsk. Second 
edition, oblong 8vo. (1900). ' ... ' jiet 

Reed’s Marine Boilers. Second edition, crown 8vo 

net 

Reed’s Useful Hints to Sea-jgoing Engineers. 

' Fourth edition, 8 plates, 50 illus. 312 pp. crown 
8 VO. (190S) net 

Naval Architects’ and Engineers’ Data Book. 

By T. H. Watson. Fcap. 8vo, cloth net 


MATERIALS. 

Practical Treatise on the Strength of Materials* 

By T. Box. Fourth edition, 27 plates, 536 pp. 
8vo. (1002) net 

Treatise on the Origin, Progress, Prevention 
and Cure of Dry Rot in Timber. By T. A. 

Britton. 10 plates, 519 pp. crown 8vo. (187o) 

Twenty Years’ Practical Experience of Natural 
Asphalt and Mineral Bitumen. By W. H. 
Delano. 33 illus. 73 pp. crown 8vo, parchment. 
(1893) 

Stone : how to get it and how to use it. By Major- 
Gen. C. E. Luard, R.E. 8vo, sewed. (1890) ... 

Testing of Pipes and Pipe-joints in the Open 
Trenches. By M. M. Paterson. 8vo, sewed 
(1879) 

Lubricants, Oils and Greases. By 1 . 1 . Redwood. 

‘ , 3 plates, 8vo. (1898) 

^-PHU^ical Treatise on Mineral Oils and their 
.By-Products. By I. I. Redwood. 67 illus. 336 j)p. 
di^my 8vo; (1897) 
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Silico-Calcareous Sandstones, or Building Stones 
from QuiMz, Sand and Lime. By E. Stoffler. 

5 plates, 8vo, sewed. (1001) net * 

Proceedings of the International Association 
for Testing Materials. English edition. 
Issued irregularly. Price varies. 


MATHEMATICS. 

Imaginary Quantities. By M. Argand. Trans- 
lated by Pkof. Hardy. i8mo, boards. (New York) 

net 

Text Book of Practical Solid Geometry. By 

E. H. DE V. Atkinson. Revised by Major B. R, 
Ward, R.E. Second edition, 17 plates, 8vo. 
(1001) 

Quick and Easy Methods of Calculating, and 

the Theory and Use of the Slide Rule, By 
R. G, Blaine. Third edition, 6 illus, 152 pp. 
i6mo, leather cloth. (1907) 

Symbolic Algebra, or the Algebra of Algebraic 
Numbers. By W. Cain. i8mo, boards. (New 
York) ... ... .. ... ... ... net • 

Nautical Astronomy. By J. H. Colvin. 127 pp. 
crown, 8vo. (1001) net 

Chemical Problems. ByJ. C. Foye. Fourth edition, 

141 pp. i8mo, boards. (Neiv York^ ISOS),.. net 

Primer of the Calculus. By E. S. Gould. Second 
edition, 24 illus. 122 pp. i8mo, boards. (New 
York, 1899) net 

Elementary Treatise on the Calculus for Engineer- 
ing Students. By J. Graham. Third edition, 

276 pp. crown 8vo. (1905). (Finsbury Technical 
Manual) 
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Manual of the Slide Rule. By F. A. Halsey. 

Second edition, 31 illus. 84 pp. 181110, boards. 

(New York, 1001) net 2 o 

Reform in Chemical and Physical Calculations. 

By C. J. T. Hanssen. 410. [1807] ... net 6 6 

Alg^ebra Self-Taught. By P. Higgs. Third edition, 

104 pjLcrown 8vo. (1008).,. ... ... ••• 2 6 

Galvanic Circuit investigated Mathematically. 

By G. S. Ohm. Translated by William Franxis. 

269 pp. 181110, boards. (Neiv York, 1801) ... net 2 o 

Elementary Practical Mathematics. By M. T. 

Ormsby. 420 pp. demy 8vo. (1000) ... net 7 6 

Elements of Graphic Statics. By K. Von Ott. 
Translated by G. S. Clarke. 93 illus. 128 pp. 
crown 8vo. (1001) ... ... ... ... ... 5 ^ 

Figure of the Earth. By F. C. Roberts. i8mo, 

boards. (New York) ... ... ... ... net 2 o 

Arithmetic of Electricity. By T. O’C. Sloane. 
Thirteenth edition, crown 8vo. (New York, 

1901) 4 6 

Graphic Method for Solving certain Questions 
in Arithmetic or Algebra. By G. L. Vose. 

Second edition with 28 illus. 62 pp. i8mo, boards. 

(New York, 1902) net 2 o 

Problems in Electricity. A Graduated Collection 
' comprising all branches of Electrical Science. 

By R. Weber. Translated from the French by 
E. A. O’Keefe. 34 illus. 366 pp. crown 8vo. 

\1902). ^ 7: ^ 
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MECHANICAL ENGINEERING. 

Steam Engines and Boilers, etc. 


Handbook for Mechanical Engineers. By Hy. 

Adams. Fourth edition, 426 pp. crown Svo. 

( 1807 ) ... ... ... ... ... net 4 6 


Appleby’s Handbooks of Machinery. Many 

illustrations, Svo. Sections 2, 3, 4 and 6... each 3 6 

Section 5 50 

Section i. — Prime Movers. Out of Print. 

Section 2. — Hoisting Machinery, Winding Engines, etc. 

Section 3. — Pumping Machinery and Pumping Engines. 

Section 4. — Machine Tools and Accessories. 

Section 5. — Contractors’ Plant and Railway Materials. 

Section 6. — Mining, Colonial and Manufacturing Machinery. 

Engineers’ Sketch Book of Mechanical Move- 
ments. By T. W. Barber. Fifth edition,, 3000 
illus, 355 pp. 8vo. (lOOVi) net 10 6 

The Repair and Maintenance of Machinery. By 

T.W. Barber. 417 illus. 476 pp. Svo. ( 1895 ),,, 10 6 

Slide Valve and its Functions, with special 
reference to Modern Practice in the United 
States. By J. Begtrup. 90 diagrams, 146 pp. 
medium Svo. (New York, 1902 ) net 80 


Practical Treatise on Mill Gearing. By T. Box. 

Fifth edition, ii plates, 128 pp. crown Svo. 

{im 76 


Safety Valves. By R. H. Buell. Third edition, 
20 illus. 100 pp. i8mo, boards. (New York, 1898 ) 

net 

Machine Design. By Prof. W. L. Cathcart. 

Part I. Fastenings. 123 illus. 291 pp, 
demy Svo. (New York, 1908 ) ... net 
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Chimney Design and Theory. By W. W. 

Christie. Second edition, 54 illus. 192 pp. 

crown 8 VO. {New York, 1902) net 12 6 

Furnace Draft : its Production by Mechanical 
Methods. By W. W. Christie. 5 illus. 80 pp. 
i8mo, boards. {New York, 1906) net 2 o 

Working and Management of Steam Boilers 
and Engines. By F. Colyer. Second edition, 

108 pp. crown 8vo. {1902) 3 6 

The Stokers’ Catechism. By VV. J. Connor. 

63 pp. limp cloth. {1906) net i o 

Treatise on the use of Belting for the Transmission 
of Power. By J. H. Cooper. Fifth edition, 94 illus. 

399 pp. demy 8vo. {New York, 1901) ... net 12 6 

The Steam Engine considered as a Thermo- 
dynamic Machine. By J. H. Cotterill. Third 
edition, 39' diagrams, 444 pp. 8vo. {1896) ... 15 0 

Fireman’s Guide, a Handbook on the Care of 
Boilers. By K. P. Dahlstrom. Ninth edition 
fcap. 8vo. {New York, 1902) net i 6 

Diseases of a Gasolene Automobile, and How to 

Cure Them. By A. L. Dyke and G. P. Dorris. 

•127 illus. 201 pp. crown 8vo. {Neiv York, 1903) net 6 6 

Belt Driving. By G. Halliday. 3 folding plates, 

100 pp. 8vo. {1894) 36 

Worm and Spiral Gearing. By F. A. Halsey. 

13 plates, 85 pp. i8mo, boards. (New York) net 2 c 

Commercial Efficiency of Steam Boilers. By 

A. Hanssen. Large 8vo, sewed. {1898) ... o f 

Corliss Engine. By J. T. Henthorn. Third 
' jedition, 23 illus. 95 pp, square i6mo. {New York, 
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• Liquid Fuel for Mechanical and Industrial Purposes. 

By E. A. Srayley Hodgetts. io 6 illua 129 pp. 

8 VO. ♦ 50 

Eleftaentary Text-Book on Steam Engines and 
Boilers. By J. H. Kinealy. Fourth edition, 

106 illus. 259 pp. 8vo. (New York, lUOJ) ... net 8 6 

Centrifugal Fans. By J. H. Kinealy. 33 illus. • 

206 pp. fcap. 8vOi leather. (Neiv York^ 1905 ) net 12 6 

Mechanical Draft. By J. H. Kinealy. 27 original 
tables and 13 plates, 142 pp. crown 8vo. (New 
York, 1900 ) ... ... ... ... ... net 8 6 

The A. B. C. of the Steam Engine* with a 
description of the Automatic Governor. By 
J. P. Lisk. 6 plates, 121110. (New York, 1902 ) net 2 o 

Valve Setting Record Book. By P. A. Low. 8vo, 

boards... ... ... i 6 

The Lay-out of Corliss Valve Gears. By. S. A. 

Moss. Second edition, 3 plates, 108 pp. i8mo, 
boards. (Nenf York, 1900 ) ... ... ... net 2 o 

Steam Boilers, their Management and Working. 

By J. Peattie. Fifth edition, 35 illus. 230 pp. 
crown 8vo. ( 1900 ) net 4 6 

• 

Treatise on the Richards Steam Engine Indi- 
cator. By C. T. Porter. Sixth edition, 3 plates 
and 73 diagrams, 285 pp. 8vo. ( 1902 ) ... ... 90 

Practical Treatise on the Steam Engine. By 

A. Rigg. Second edition, 103 plates, 378 pp. 
demy 4to. ( 1 S 94 ) 150 

Slide Valve Simply Explained. By W. J. Ten- ♦ 
NANT. Revised by J. H. Kinealy. 41 illus. 

83 pp, crown 8vo. (New York, 1099 ) ' ... net 46 

Shaft Governors. By W. Trinks and C. Hoosum. 

27 illus. 97 pp, i8mo, boards. (New York, 1905 ) 

net 
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Slide and Piston Valve Geared Steam Engjnes. 

By H. UntAND. 47 plates and 314 illub. 155 pp. 
Two vols. folio, half morocco. ( 1 SS^ 2 ) 

How to run Engines and Boilers. By E. P. 

Watson. Fifth edition, 31 illus. t6o pp. crown 
8vo. [New York, J904} 

Position Diagram of Cylinder with Meyer Cut- 
off. By W. H. \A'eightman. On card. {New 
York) 

Practical Method of Designing Slide Valve 
Gearing. ByE.J. Welch. 69 diagrams, 283 pp. 
\ Crown 8vo. {1890) ... 

Elements of Mechanics. By T. W. Wright. 
Illustrated, 372 pp. 8vo. [New York, 1890) 


WETALLURGY. 

Iron and Steel Manufacture. 


'Life of Railway Axles. By T. Andrews. 8vo, 
sewed, (1895) 

Microscopic Internal Flaws in Steel Rails and 
Propeller Shafts. By T. Andrews. 8 vo, sewed. 
(1896) 

.Microscopic Internal Flaws, Inducing Fracture 
in Steel. By T. Andrews. 8vo, sewed, (me) 

Relations between the Effects of Stresses slowly 
applied and of Stresses suddenly applied in the 
case of Iron and Steel: Comparative Tests 
with Notched and Plain Bars. By P. Breuil. 

, 23 plates and 6 o illus. 151 pp. 8 vo. (190Ji) net 

Hoys. By J. F. Buchanan. Ulus- 
crown 8 vo. (1905) ... net 
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Foundry Nomenclature. The Moulder’s Pocket 
pictionar)^ and concise guide to Foundi*y Prac- ^ 
tice. By J^hn F. Buchanan. Illustrated, 225 pp. 
.crown 8vo. (WOJ) net 

American Standard Specifications for Steel. By 

A. L. Colby. Second edition, revised, 103 pp. 
crown 8vo. (Ne7£f York^ 1902) net 

-Galvanised Iron: its Manufacture and Uses. By 
J. Davies. 139 pp. 8vo. (1899) net 

Management of Steel. By G. Ede. Seventh 
edition, 216 pp. crown 8vo. (19(^3) 

Galvanising and Tinning, with a special Chapter 
on Tinning Grey Iron Castings. By W. T. 
Flanders. 8vo. (Nexv York) net 

Cupola Furnace. A practical treatise on the 
Construction and Management of Foundry 
Cupolas. By E. Kirk. Second edition, 78 illus. 

450 pp. demy 8vo. (New York^ 1903) ... net 

Practical Notes on Pipe Founding. By J. W. 

Macfarlane. 15 plates, 148 pp. 8vo 

Atlas of Designs concerning Blast Furnace 
Practice. By M, A. Pavloff. 127 plates, 14 in. 
by loi in. oblong, sewed. (1902 ) ... ... mt i. 

Album of Drawings relating to the Manufacture 
of Open Hearth Steel. By M. A. Pavloff. 

Part I. Open Hearth Furnaces. 52 
plates, 14 in. by loj in. oblong folio in 
portfolio. {190^) net 

Modem Foundry Practice. Including revised 
subject matter and tables from Spretson’s 
“ Casting and Founding.” By J. Sharp. Second 
edition, 272 illus. 759 pp. 8vo. (1905) ... net i 

Roll Turning for Sections in Steel and Iron. 

By A. Spencer. Second edition, 78 plates, 4to. 

(1894) I 
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METRIC TABLES. 

French Measure and English Equivalents. By 

J. Brook. Second edition, 8o pp. fcap. 321110, 
roan. { 1900 ).., ... ... ... ... net 

A Dictionary of Metric and other useful Measures. 
By L. Clark. 113 pp. 8vo. (ISVl) 

English Weights, with their Equivalents in 
kilogrammes per cent. By F. W. A. Logan. 
96 pp. fcap. 3 2 mo, roan. {lUOO) net 

Metric Weights with English Equivalents. By 

H. P. McCartney. 84 pp. fcap. 321110. ( 1907 ) 

net 

Metric Tables. By Sir G. L. Molesworth. Fourth 
edition, 95 pp. royal 32mo. ( 1909 ) ... net 

Tables for Setting out Curves from 200 metres 
to 4000 metres by tangential angles. By H. 
Williamson. 4 illus. 60 pp. i8mo. ( 1908 ) net 


MINERALOGY AND MINING. 

• Rock Blasting. By G. G. Andre. 12 plates and 
56 illus. in text, 202 pp. 8vo. ( 1878 ) 

Winding Plants for Great Depth. By H. C. 

Behr. In two parts. 8vo, sewed. ( 1902 ) net 

Practical Treatise on Hydraulic Mining in 
California. By A. J. Bowie, Jun. Tenth 
edition, 73 illus. 313 pp. royal Svo. (Neiv York, 
' ‘ 1905 ) net 

Manual of Assaying Gold, Silver, Copper and 
/Lead Ores. By W.L. Brown. Tweltth edition, 
illus. 589 pp. crown Svo. (New York, 1907 ) net 
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Fire Assaying. By E. W. Buskett. 69 illus. 
105 pp. ch)wn 8vo. (Neiv York, 1907) «... net 

• * * 
TilJ : Describing the Chief Methods of Mining, Dress- 
ing, etc. ByA. G. Charleton. i 5 plates, 83 pp. 
crown 8vo. [ISSj^) ... 

Gold Mining and Milling in Western Australia, 
with Notes upon Telhiride Treatment, Costs and 
Mining Practice in other Fields. By A. G. 
Charleton. 82 illus. and numerous plans and 
tables, 648 pp. super-royal 8vo. (190J) . . . net 

Miners’ Geology and Prospectors* Guide. By 

G. A. CoRDER. 29 plates, 224 pp. crown 8vo. 
(1907) net 

Blasting of Rock in Mines, Quarries, Tunnels, 
etc. By A. W. and Z. W. Daw. Second edition, 
90 illus. 316 pp. demy 8vo. (1909) ... net 

Handbook of Mineralogy ; determination and de- 
scription of Minerals found in the United States. 
By J. C. Foye. 181110, boards. (New York, 1886) 

net 

Conversations on Mines. By W. Hopton. Ninth 
edition, 33 illus. 356 pp. crown 8vo. (1891) 

Our Coal Resources at the End of the Nineteenth 
Century. By Prof. E. Hull. 157 pp. demy 8vo. 
(1897) 

Simple Rules for the Discrimination of Gems. 

By T. S. G. Kirkpatrick. i6mo, leather. (1895) 

Hydraulic Gold Miners* Manual. By T. S. G. 

Kirkpatrick. Second edition, 12 illus. 46 pp. 
crown 8 VO. (1897) 

Economic Mining. By C. G. W. Lock. 175 illus. 
680 pp. 8 VO. (1895) ... ... ... net 

Gold Milling : Principles and Practice. By C. G. W. 
Lock. 200 illus. 850 pp. demySvo. (1901) net 
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Mining and Ore-Dressing Machinery. By 

C. G. W. Lock. 639 illus. 466 pp. super-royal '4to. 
(1890) r ... . ... 

Miners’ Pocket Book. By C. G. W. Lock. Fifth 
edition, 233 illus. 624 pp. fcap. 8vo, roan, ffilt 
edges. (1908) ... net 

Tedts for Ores, Minerals and Metals of Com- 
mercial Value. By R. L. McMechen. 152 pp. 
i2mo. (New Yovh^ 1907) net 

Practical Handbook for the Working Miner 
and Prospector, and the Mining Investor. By 
J. A. Miller. 34 illus. 234 pp. crown 8vo. 
(1897) 

Theory and Practice of Centrifugal Ventilating 
Machines. By D. Mu roue. 7 illus. 81 pp. 8vo, 
(1883) 

Examples of Coal Mining Plant. By J. Povey- 
Harper. Second edition, 40 plates, 26 in. by 
20 in. (1895) net 

Examples of Coal Mining Plant, Second Series. 

By J. Povey-Harper. 10 plates, 26 in. by 20 in. 
(1902) net 


ORGANISATION. 

Accounts, Contracts and Management, 


Organisation of Gold Mining Business, with 
Specimens of the Departmental Report Books 
ind the Account Books. By Nicol Brown. 
Second edition, 220 pp. fcap. folio. (1903) net 


of Engineering Specifications and Con- 
trapt$. By L. M. Haupt. Eighth edition, 338 pp. 
iyo'. {Htvo Yofhi 1900) net 
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Depreciation of Factories, Mines, and Industrial 
Undertakings, and their Valuation.* By E. 
Matheso^. Founth ediiimi in the Press. * 

Aid Book to Engineering Enterprise. By E. 

Matheson. Third edition, 916 pp. 8vo, buckram. 

{1808) 140 

Office Management. A handbook for Architects • 
and Civil Engineers. By W. Kaye Parry. 

New impression, 187 pp. medium 8vo. {1008) net 5 o 

Commercial Organisation of Engineering Fac- 
tories. By PI. Spencer. 92 illus. 221 pp. 8vo. 

{1007) net 10 6 


PHYSICS. 

Colour, PPeat .\nd Experimental Science. 

The Entropy Diagram and its Applications. By 

M. J, Boulvin. 38 illus. 82 pp. demy 8vo. {1898) 5 0 

Physical Problems and their Solution.. By A. 

Bourgougnon. 224 pp. i8mo, boards. [New 

York, 1807) ... ... ... 2 0 

Heat for Engineers. By C. R. Darling, no illus. • 

430 pp. 8vo. {1008) (Finsbury Technical 
Manual) net 12 6 

The Colourist. A method of determining colour 
harmony. By J. A. H. Hatt. 2 coloured plates, 

80 pp. 8vo. {New York, 1908) net 6 6 

Engineering Thermodynamics. By C. F. PIirsch- ^ 
FELD. 22 illus. 157 pp. i8mo, boards. {New York, 

1907) ... net 20 

Experimental Science : Elementary, Practical and ^ 

Experimental Physics. By G. M. Hopkins. 
Twenty-third edition, 920 illus. 1100 pp. large 8vo. 

{New York, 1902) net 1 i 



42 


B. & F. N. SPON, Limited. 


Reform in Chemical and Physical Calculatio/is. 

By Q, J. T. Ha^ssen. Demy 4to. (1897) * net 

Introduction to the Study of Colour Phenomena. 

By J. W. Lovibond. to hand coloured plates, 
48 pp. 8vo. (1905) net 

Practical Laws and Data on the Condensation 
of Steam in Bare Pipes ; to which is added a 
Translation of Peclet’s Theory and Experi- 
ments on the Transmission of H'eat through In- 
sulating Materials. By C. P. Paulding. 184 
iilus. 102 pp. demy 8vo. (New York, 190 Ij) net 

The Energy Chart. Practical application to 
reciprocating steam-engines. By Captain H. R. 
Sankey. 157 iilus. 170 pp. 8 VO. (1907)... net 


PRICE BOOKS 

Approximate Estimates. By T. E. Coleman. 
^ Third edition, 481 pp. oblong 321110, leather. 
(1907) net 

Railway Stores Price Book. By \\. O. Kemp- 
TflORNE. 500 pp. demy 8vo. (1909) ... net 

Spons’ Engineers’ Price Book. A S}nopsis of 
Current Prices and Rates for Engineering Ma- 
terials and Products. Edited by T. G. Marlow. 
650 pp. folio. (1904) ... net 

# 

Spons’ Architects’ and Builders’ Pocket Price- 
. . Book, Memoranda, Tables and Prices. Edited 
by Clyde Young. Revised by Stanford M. 
^BrooIcs. Illustrated, 552 pp. i6mo, leather cloth 
u#; . • 6h in. by 3I in. by J in. thick). Issued 
^ annually' ftet 
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ilAILWAY ENGINEERING. 

Railroad Curves and Earthwork. By C. F. 

Allen. Third edition, 4 plates, 198 pp. i2mo, 
leather, gilt edges. (New York, 190S) ... net 8’, 

Field and Office Tables, specially applicable to * 
Railroads. By C. F. Allen. 293 pp. i6mo, 

leather. (New York, ... ... -... net 8 

The two above combined in one vol. limp leather ... net 12 

Up-to-date Air Brake Catechism. By R. H. 

Blackall. Eighteenth edit. 5 coloured plates, 96 
illus. 305 pp. crown 8vo. (New York, 190S) net 8 

Simple and Automatic Vacuum Brakes. By C. 

Briggs, G.N.R. 1 1 plates, 8vo. (1S92) ... 4 

Notes on Permanent-way Material, Plate-laying, 
and Points and Crossings. By W. H. Cole. 

Fifth edition, 32 plates, 176 pp. crown 8vo. (1905) 

net 7 

Statistical Tables of the Working of Railways 

in various countries up to the year 1904. By 
J. D. Diacomidis. Second edition, 84 pp. small 
folio, sewed. (19(H)) ... ... ... net 16 

Locomotive Breakdowns, Emergencies and their * 
Remedies. By Geo. L. Fowler, M.E. and W. W. 

Wood. Fifth edition, 92 illus. 266 pp. i2mo. 

(Neiv York, 19(f8) ... ... ... ... net 4 

Permanent-Way Diagrams. By F. H. Frere. 

Mounted on linen in cloth covers. (190S) net 3 

Formulae for Railway Crossings and Switches. 

By J. Glover. 9 illus. 28 pp. royal 32mo. (1S96) sP 

Setting out of Tube Railways. By G. M. Halden. 

9 plates, 46 illus. 68 pp. crown 410. (1907) net 10 

Railway Engineering, Mechanical and Electrical. 

By J. W. C. Haldane. 141 illus. 563 pp. 8vo. 

(1897) ... 


15 
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Tables for setting-out Railway Curves.- By C^. P. 

Hogg. A serios of cards in neat cloth case ' 46 

The Construction of the Modem Locomotive. 

By G. Hughes. 300 illus. 261 pp. 8vo. (1S94) g* c 

Practical Hints for Light Railways at Home and 
Abroad. By F. R. Johnson. 6 plates, 31 pp. 

'Crown 8 VO. (1806) 2 6 

Handbook on Railway Stores Management. By 

W. O. Kempthorne. 268 pp. demy 8vo. [1907) 

net 10 6 

Railway Stores Price Book. By W. O. Kemp- 
thorne. 500 pp. demy 8vo. (1009) ... net 10 6 

Tables for setting out Curves for Railways, Roads, 

Canals, etc. By A. Kennedy and R. W. Hack- 
wood. 32mo net' 2 c 

Railroad Location Surveys and Estimates. By 

F. Lavis. 68 illus. 270 pp. 8vo. (New York, 1906) 

net 12 6 

Tables for Computing the Contents of Earth- 
work in the Cuttings and Embankments of 
Railways. By W. Macgregor. Royal 8vo ... 6 0 

^Bridge and Tunnel Centres. By J. B, McM asters. 
lllivstrated, 106 pp. i8mo, boards. (New York, 

18d3) ... net 2 c 

l^ioneering. By F. Shelford. Illustrated, 88 pp. 

crown 8vo. (1909) net 30 

•* 

'Handbook on Railway Surveying for Students 
and Junior Engineers. By B. Stewart. 55 
illus. ^8 pp. crown 8vo. (1909) ... ... net 26 

^Spiral Tables. By J. G. Sullivan. 47 pp. i2mo, 

' ' . leather. (N^w York, 1908) ... net 6 , £ 

Ipl^ddem British Loconiotives. By A. T. Taylor. 
diagrams of principal dimensions, n8 pp. 
;obt«ig-Svo. iJ907) net 46 
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Locomotive Slide Valve Setting. By C. E. Tully. 

Illustratecl, i8mo net i 

The Walschaert Locomotive Valve Gear. By 

“ W. W. Wood. 4 plates and set of movable card- 
board working models of the valves, 193 pp. 
crown 8vo. [New York, 1007) ... ... net 6 

The Westinghouse E.T. Air-Brake Instruction ’ 
Pocket Book. By W. \\ \ Wood. 48 illus. 
including many coloured plates, 242 pp. crown 
8vo. (New York, 1000) ... ... ... net 8 


SANITATIOX, PUBLIC HEALTH AHD 
MUNICIPAL ENGINEERING. 

Servers and Drains for Populous Districts. By 

J. W. Adams. Ninth edition, 81 illus. 236 pp. 

8vo. {Nciv York, lOOJ) ... ... ... nef 10 

Public Abattoirs, their Planning, Design and Equip- 
ment. By R. S. Avling. 33 plates, 100 pp. 
demy 4to. (lOOS) net 8 

Sewage Purification. By E, Bailey-Denton. 8 

plates, 44 pp, 8vo. (lb'06) * 5 

Water Supply and Sewerage of Country Man- 
sions and Estates. By E. Bailey-Denton. 

76 pp. crown 8vo. (1901) net 2 

Sewerage and Sewage Purification. By M. N. 

Baker. Second edition, 144 pp. i8mo, boards. 

(Nm York, 1906) net 2 

Sewage Irrigation by Farmers. By R. W. P. 

Birch. 8vo, sewed. (1878) 2 

Sanitary House Drainage, its Principles and 
Practice. By T. E. Coleman. 98 illus. 206 pp. 
crown 8 vo. (1896) ^ 6 
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Stable Sanitation and Construction. By T. E. 

Coleman. i83j,illus. 226 pp. crown 8vo. (1807) 6 o 

Public Institutions, their Engineering, Sanitary and 

other Appliances. By F. Colyer. 231 pp. 8vo. . 
(1889) ... ... ... nei 2 o 

Discharge of Pipes and Culverts. By P. M. 

Crosthwaite. Large folding sheet in case net 2 6 

A Complete and Practical Treatise on Plumbing 
and Sanitation : Hot Water Supply, Warm- 
ing and Ventilation, Steam Cooking, Gas, 

Electric Light, Bells, etc., with a complete 
Schedule of Prices of Plumber’s Work. By 

G. B. Davis and F. Dye. 2 vols. 637 illus. and 
21 folding plates, 830 pp. 4to, cloth. (1899) net i 10 o 

Standard Practical Plumbing. By P. J. Davies. 

Vol. I. Fourth edition, 768 illus. 355 pp. royal 

8vo. (1905) ... ... ... nei 7 6 

Vol. II. Second edition, 953 illus. 805 pp. 

(1905) ... ... ... ... net 10 6 

Vol. III. 313 illus. 204 pp. (1905) ... net 5 o 

Conservancy, or Dry Sanitation versus Water 
Carriage. By J. Donkin. 7 plates, 33 pp. 8vo, 
sewed. (1906) net i o 

Mouse Drainage and Sanitai7 Plumbing. By 

W. P. Gerhard. Tenth edition, 6 illus. 231 pp. 

i8hio, boards. (New York^ 190?1) mt 2 o 

.Engineering Work in Towns and Cities. By 

E. McCulloch. 44 illus. 502 pp. crown 8vo. 

(New Yovk^ 1908) net 12 6 

The Treatment of Septic Sewage. By G. W. 

Rafter. 137 pp. i8mo, boards. (New York, 

1904) ... ... net 2 o 

fteports and Investigations on Sewer Air and 

Sewer Ventilation, By R. H. Reeves. 8vo, sewed. 

. (1894) ... ... I 0 

Law and Practice of Paving Private Street 
• Works. By W. Spinks. Fourth edition, 256 pp. 

' ftxrrt /1Q/)/.\ ^ 
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STRUCTURAL DESfCN. 

{See Bridges and Roofs.) 


TELEGRAPH CODES. 

Business Telegraphic Code. 300 pp. narrow Svo. 

(Size in. by 7} in. and J in. thick, and weight 
10 oz.) (Ne7iif Yorh, liUni) ... ... ... net i 10 

Miners’ and Smelters’ Code (formerly issued as 
the Master Telegraph Code). 448 pp. 8vo, 
limp leather, weight 14 oz. (New York, 1S99) 

net 2 10 

Billionaire Phrase Code, containing over two mil- 
lion sentences coded in a single word. 56 pp. 

8vo, leather. {Neiv York, 190S) ... ... net 6 


WARMING AND VENTILATION. 

Hot Water Supply. By F. Dye. Fifth edition, 

48 illus. 86 pp. crown 8vo. {1902) ... net * 3 

A Practical Treatise upon Steam Heating. By 

F. Dye. 129 illus. 246 pp. demy Svo. {1901) 

net 10 

Practical Treatise on Warming Buildings by 
Hot Water. By F. Dye. 192 illus. 319 pp. 

8 vo. cloth. {lyOo) net ^ 

Charts for Low Pressure Steam Heating. By 

J. H. Kinealy. Small folio. {New York) ... 4 

Formulae and Tables for Heating. By J. H. 

Kinealy. 18 illus. 53 pp. 8 vo. {New York, 1899) 


3 
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Mechanics of Ventilation. By G.* W. Rafter. 

‘ Second edition^, i8mo, boards. {New York, 1^96) 

‘ " net 2 

Principles of Heating. By W. G. Snow. 62 illus. 

1 61 pp. 8vo. {New York, 1907) net 8 

Furnace Heating. By W. G. Snow. 44 illus. 

#70 pp. 8vo. {New York, 1005) net 6 

Ventilation of Buildings. By \V. G. Snow and T. 
Nolan. 83 pp. 181110, boards. (Nciv York, 1906) 

net 2 


WATER SUPPLY. 

{Sec also Hydraulics.) 

Potable Water and Methods of Testing Im- 
purities. By M. N. Baker. 97 pp. i8mo, 
boards. {New York, 1905) ... ... ... fiet 2 

Manual of Hydrology. By N. Beardmore. New 

impression, 18 plates, 384 pp. 8vo. {1906) net 10 

Sailer Waters, Scale, Corrosion and Fouling. By 
W. W. Christie. 77 illus. 235 pp. 8vo, cloth. 

{New York, 1907) net 12 

Water Softening and Purification. By H. Collect. 
Second edition, 6 illus. 170pp. crown 8vo. {1908) 

net 5 

iTrtatise on Water Supply, Drainage and Sanitary 
' Appliances of Residences. By F. Colyer. ioo 
pp. crown 8vo. {1899) net i 

Ii<!)>ort on the Investigations into the Purifica- 
tion of the Ohio River Water at Louisville, 

' Kentucky. By G. W. Fuller. 8 plates, 4to, 

'cloth, {New York, 1898) 2 2 

^ilidl^on of Public Water Supplies. By J. W. 

W PP- Svo. {New York, 1898) ... ... 10 
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Well Boring^or Water, Brine and Oil. By C. Isler. 

go illus. Hv^), cloth ... ... ... lo 

Method of Measuring Liquids Flowing through 

Pipes by means of Meters of Small Calibre. 

By Prof. (P Lanok. i plate, i6 pj). 8vo, sewed 

^ net o 

On Artificial Underground Water. P^y G. 

Richert. iC) ilhis. 33 pp. 8vo, sewed. (1000) 

net I 

’ Notes on Water Supply in new Coimtries. By F. 

W. Stone. i 8 plates, 42 j)]). crown 8vo. (188H) 5 

The Principles of Waterworks Engineering. 

By J. H. T. Tudsherv and A. W. BrightjMore. 

Third edition, 13 foldinf^ plates, 130 illus. 447 pp. 
demy 8vo. (lOOft) ... ... ... ... net i i 


WORKSHOP PRACTICEji* 

A Handbook for Apprenticed Machinists. By 

O. J. Beale. Second edition, 8g illus., 141 pp. 
i6mo. (New York, 1001) net 2 

Bicycle Repairing. By S. D. V. Burr. Sixth 
edition, 200 illus. 208 pp. 8vo. (New York, 1008) 

net 4 

Practice of Hand Turning, By F. C ampin. 

Third edition, 99 illus. 307 pp. crown 8vo. (1883) 3 

Calculation of Change Wheels for Screw Cutting 
on Lathes. By D. Dk Vries. 46 illus. 83 pp. 

8vo. (1908) net 3 

Boiler Makers' and Iron Shipbuilders’ Com- 
panion. By J. Foden. Fiftli edition, 222 pp. 
fcap. 8vo. (1000) ... ... ... ... ... ^ 

French-Polishers’ Manual. By a French-Polisher. 

31 pp. royal 321110, sewed. (190^) ... net ir^o 

i 
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Copper Smithing. By J. Fuller. Jhird 
edition, 475 il'^us. 325 pp. royal 8vo. {New York, 

1901 ) ... ... ... ... ... net 12 6 

Saw Filing and Management of Saws. By R. 

Grimshaw. New edition, 81 illus. i6mo. {New 

York, 190 ( 1 ) ... ... ... ... ... net 3 t 

Paint and Colour Mixing. By A. S. Jennings. 

Third edition. 13 coloured plates, igo pp. 8vo. 

{ 1900 )^ ..» net 5 c 

The Mechanician: a Treatise on the Construction 
and Manipulation of Tools. By C. Knight. 

Fifth edition, 96 plates, 397 pp. 4to. { 1897 ) ... 18 c 

Turner’s and Fitter’s Pocket Book. By J. La 

Nicca. i8mo, sewed of 

Tables fpr Engineers and Mechanics, giving the 
values’*pf the different trains of wheels required to 
prodi^ 3 |J|rews of any pitch. By Lord Lindsay. 
S|j|^||i^Btion, royal 8vo, oblong 2 c 

Screwrcutting Tables. By W. A. Martin. Seventh 

Option, royal 8vo, oblong j c 

Metal Plate Work, its Patterns and their Geometry, 
fdr the use of Tin, Iron and Zinc Plate Workers. 

By C. T. Millis. Fourth edition, 280 c|||ferams, 

470 pp. crown 8vo. { 1906 ) ... 9 c 


Engineers’ and General Smiths’ Work. The 

smith and forgeman’s handbook of practical 
smithing and forging. By T. Moore. 401 illus. 

248 pp. crown 8vo. {1906),„ ... ... net 5 ( 

Modem Machine Shop Construction, equipment 
and management. By O. E. Perrigo, 208 illus, 

U, " 343 PP* crown 4to. {New York, 1900 ^ ... W 21 i 

Handbook on Screw-cutting, Coning, 

By W. Price. Fcap. 8vo i i 
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Introduction to Eccent#lc Spiral Turning. By 
H. C. RotfiNsoN. 12 plates, 23 Ulus. 48. pp. 8vo. 

{im;) ... • ... ^ • ... net • 4 

Manual of Instruction in Hard Soldering. By 

H. Rowell, lufth edition, 7 Ulus. 60 pp. crown 
8vo. {New 1905) ... ... ... net 3 

Pocket Book on Boilermaking, Shipbuilding, and 

the Steel and Iron Trades in General. By M. J. 
Skxton. Sixth edition, 85 illus. 319 pp. royal 
32mo, roan, gilt edges. (190o) net 5 

Spons’ Mechanics uwn Book: A Manual for 
Handicraftsmen and Amateurs. Sixth edition, 

1430 illus. 720 pp. demy 8vo. {J90':i) 6 

Ditto ditto half morocco ... ... 7 


Spons’ Workshop Receipts for Manufacturersi . 
Mechanics and Scientific .^ateurs. 

and thoroughly revised edition, crownl| 
(1900) 

Vol. I. Acetylene Lighting to Drying. 

223 illus. 532 pp. ... net 
Vol. 11 . Dyeing to Japanning. 259 illus. 

540 pp net 

Vol. III. Jointing Pipes to Pumps. 500 

# pp 

In the Press. 


Gauges at a Glance. By T. Taylor. Second 
edition, post 8vo, oblong, with tape converter. 
(1900) net 


The Modern Machinist. By J. T. Usher. Fifth 
edition. 257 illus. 322 pp. 8vo. {New York, 190 Ji) 

net K 


America»Tool Making and Interchangeable Manu- 
facturing. By J, W. Woodworth. 600 illus., 
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